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in tW e s i  imm 'recently'"been 'revived in th$ .ucci*; aitem 
of "the decsrboxyifitioja of V&rooxyiic . acids, by the .^xfcen- 
.itve study ci th$ rates of d%.c&rDoxjlotion reactions tv
^Clienh&l ©fid i^Qhenkel—ltUdili {l i d  V • v&*l&*UG t& » -. ly fP» *->-*
1 2 1 1 ; 1 3 %, £2, 43-i; 13'*8, 11, j l l> lnt?.r. *1 1 *) ,  tad tij tfcs ■
tnvtstigstlox i of nu&croua texaftplea of decarboxylation re­
actions by IlsiaaiCK and co-workers {I *C *3 ® , : 1957* 1724;
1939* B09 ; 1949§ 173; 1949. 659; 1950. 778)•
I t  was. thought that farther evidence bearing upon 
the reaction mechanism of decarboxylation'reactions might 
be o l t r i r e d , 'by studying the decarboxylation of op tica lly  
active' csrboxylic ac id s , in  which the asymmetry of the mo­
lecu le  resides in the 'carbon stem la  the 4 -  position  re­
lative' to the carboxyl group. " fh e .r e ten tio n , or lo ss  of 
op tica l a c t iv i ty  o f smh m molecule durin 1 eoarDoxylation, 
would .be-an 'Indication as to .• tbs molecular species involved  
in  the reaction*
' Owing to th eir  deoaroozyIstion under r e la t iv e ly  mild 
conditions,' o p t ica l ly  active  substituted mail onto acid de­
r iv a tiv es  were chosen for the experiments, as i t  was de­
sired  to avoid possib le  r a c ts is s t io n  o f  the decarboxylation
products! • du#.■ eolttXy ..to tbs :d r a s t i c  :condit ions  ©f tbs  ;©x- 
p s r im s A t s *  J " J . - - . . ' ' ' *
T&® = r e su lts  - of the experiments possess a d d i t io n a l  
in terest  when'considered in  re la t io n  to the ttarci&ald' 
-Asymmetric synthesis* This experiment mas therefor© rein- 
vestigatftd, ~snd" ® s a.' of tin# exptri.cental f ladings,
a new ' theory" i s  advanced* ii*. explanation of the success of 
ih *J&arckweid Asymmstri© 'synthesis*
■v.i f t  ft* ft ft>.ft* f t  1 f t  ft. 1 f t 'ft' •'. 
t  ft'ft ft ftft&.fft'rft
<>f ma f t l f t  
f t f t f t f t f t f t f t f t .  f t .  f t  f t  f t  f t  . f t  f t :
m5m
'hi&  c : i w  iO - iB * ,
ThB  e a r l i e s t ;  example ,o£\&..decarboxylation re a c t io n  
was probably p ro ? ia id  "by'Bleek i n ’i775#"wh«a h® o b ta ined ;;' 
c a rb o n 'b lo x i i t  by the  t r e a tm e n t ‘of magnesia b I hh w i th .&I~ 
l u t e ' go lds» "the i n i t i a l l y  formed carbonic ac id  dee&rboxy-
■ < 1  ^ „ • *■ - * . - t - '
l a t i n o  spontaneously . . . .
ku;:-. IJ ,o s  V‘
TJ:.v> rfe'fi? &:f o f  a £.&£d I * .  ■'
, ,  .. ,,The fIrst^pureiy^orgaaio ,df 0erboxylatioB._r«actiossf
in  which...the re a c t io n  products were c h a rac te r is e d ^ by: ^ ,  : •
en3lysiS|...tw©re, o&rried out by Duma s j ^ n a a  l e a ,  I f  40 s 33, 181),
Pumes h ta ted  a c e t ic  ac id  end t r i c h l o r o a c e t i c  acid  1 i t h  al~^,
k©lis,  end id e n t i f i e d  itth« decarboxylation products as r r sh -
£f*s . iQ^Xp) ..and chloroform, ) „^ .res^ectiyely, . in  an
ettempi to demonstrate the  c lose^ .s im ilar i ty  between the ' ,
two a c i d s , employed* i: By. these .experim ents ,  he hoped to
provide fu r th e r  evidence for_th© theory of. Horganic types5*,
->;• •■ ■:■. -v r  -' < '  ’ -‘ ’ * W  4 - -.- v : <
jsinoe.. t h i s . t ime, i t  . h a s . been shown, v._that ©11 known 
prcanio : carbQxylio , ac ids  csn be caused to t lose  ,c s f  ppn. d i - ,, 
oxide, 4e l  though the R e l a t i v e  e a s e , _ with which s c id s . c e c s r -
boxylate ,  v a r ie s  widely from acid  J o sac id ,  t. s . ........
„" . I r  genera l ,  moBQ-ctruoxylic .acids do not re a d i ly  lose  
earoon alexia© on b e s t i n g , .but the in t ro d u c t io n  of an alt©- 
t r o a  s t t r a c t l a g  s u b s t i tu e n t ,  on the carbon atom c( to  the
carboxyl grou**, greatly ijjorcteses the teuusitfcy to undergo 
decarboxylation. Thus for fexavls tr ich loroacetic  &oi&
Joses cerbon dioxide' fa r ’ more rced liy 'th sh  does' ace tic  acid , 
fend n itroocetie  eoid Is*slowly (Uearooxyli ted at' room te.v* 
tersture"toyield'nitrcraothen# (gteinkopf, u er . ,  lift 9# ^2,4* . • “ ■ - • ■  <*aa8a»>w-
3925) •'• :?£ Ionic acid and' i t s  su u stita tlon  products {©*2* 
mono- *md d i-a lk y l 'malania* a c id s ) , ’and sim ilarly  dyer10a ce~ 
t i c  'acid, lo se  earDon dioxide readily on hasting, th is  re­
action being. the basis o f .th e  «*maloai© t i t  nr syntheses*.
. . the. ret® © f  decarboxylation, of,. a ’ sp e c if ic  ecid- i s
dependent upon, a number o f fac to rs ,,  ch ie f  of which ere, 
the nature end configuration, o f the acid i t s e l f  (including  
the contribution o f , resonance., f o r m s ) , the number .of car-' 
boxy! groups and th eir  r e la t iv e  p o s it io n s , the e f fe c t  of so l  
vents, the. presence of c a ta ly s ts  (ac id s, ■. bases e t c , ,  which 
m ust'incluie autfc-catalysia by the decarboxylation, products) 
the conditions of temperature and.p ressure,. and other, physi­
ca l fac tors , such as mass action  e f f e c t s .
Apart from variations in  the rats  of decarboxylation  
of a s p e c if ic  acid , the reaction may be brought'about in  a 
number of d ifferen t ways,/ ranging from th e 'd i s t i l la t io n  o f  
the acid with a lk a li  ( e .g .  lumas1 experiment; vide supra),■*MHRMM«aeMKtsar .lywi {•• *
to  decarboxylation byc[ -  .p a r t ic le s  (Sheppard and;Burton, 
J.Aiflsr.Gheia.Soc., 194-6 , 6 8 ,  ■ I S 3 6 ) . '■ •
Owing to the large number of contributory factors  
e ffec t in g  decarboxylation' experiments# no theory Edvsncld 
for thebeehaalsm-of these reactions# can be expected to b®
■ V .;.. s ^    ■. ■■.-■< ■’ w .
•applicable i n  a l l 'e a s e s ;  . e sp ec ia lly  when i t  x& rx. ?xised# 
tE®t"’’wEin'"%he decarboxylation - of a - sp e c if ic  acid has' been 
investigated  under varying, conditions# 'it  has' ort%> i U<»a 
'found, that the rat®'of decomposition of a particular acid  
varied from one experiment .to another# "   '
1 ' "'••••.•.? ,'-v -  ; •V-"'- ■■..■ ; v  i r .  ■>;-•• t'LA ;./••:• *•. . V .-.i, v< '•& ' -.
■ ■•■■; ', ; >; . :jx, ; &s:u% & y  ■
■f ■ V..'. .A • y • ,  , _ * v
* ' i, ;■ {■; V .■’■•. : .•_■ -e
X4 ExU.X>::x; pO.;l,r. O f .  X 'Vhx k -K;Xk : V 1 U ;r  .ivv’d
' "" '" ■ ' •' Bx S' x S 'h : ■ v ■ . : ' ;
Until 'tM': work "of ehenkeX' in i  Eok@nk#I~BMln 
( vii * th fr e j ; no at tempts h td  been asdo bo"classify decar-
rtnwnwimifffimueaMt ^Ryaatsws»e5>a«<i?a» #> *► w
uczyls tlon ror.cticna, nor to ctdvcnea a g uncivil theory# 
which, with due considerations for tiio co a lit io n s  of s par- 
t ie u le r  oxi eriment, would be applicable to previously in -  
vestigsted  reactions of th is  kind.
i;; ..-According* to.- xtlxci .xihsory,'o f ;3ch®nk«X.-i-end •ilche&kel** 
Kudin (H*lv».ChlsuAQte,. 19^8* • $1* ,51*0 ».;, when.decarboxylation 
©f a-earboxylie- acid E-OOOH occurs 'in tfes liqu id  phase,- ' - " 
then the binding.pair uf electrons of him B-COOH.linkage  
remains t.mttk .-.the ■‘.slfcyl- residue ; tiu isv-E xv.xxsE X  xax xx-xxv:
~*irSs>*- ."I M i  *■ .w  ■■ ^  —
0 = B-' -X V  - 1 0 - ’ „ i H «■ ; ■: ’ i.X ■ , £. a - ,i , X, V  '
doinbihhtion "'of s p ro to n  ‘w ith’'Icr b y :means'' o f  ''the'''''electron" 
pair l im n  beours, th*. r u c t io n  being an «ls6trbpi£Llic sub-*
■ ■■■ .;, 4* ■?. r . -  v . .;V ■', X... V X- -  . X's t itu t ib n  by "bho piotou 11 # < l"' ' " " • — ■ *■• - • •..... . .
in  i t s  simplest 'form, th is  e l^ c t io fh i l lc 's u b s t i tU t io a
cash '%© ' formula tad In  lt lie following % ay: -■:
,H+ * BCOOH —► / “H*...B...C0L-a_7
(Transition sta te )
. .  4*'—"'> EH 4 COOH
  ...,C02 i f .  5 ....... .........
;• * . ■ ^   • I-
'case, ; according-to- the theory or lushes ' ■ 
jeaa /X n g^  fr a is .f© r - .io c . ,  1939*
-Ji»: 185) * w«' msy-consideration " ■ ■-' 1
(!)  S y Z  Binolecular e lec tro^ h ilie '  su b st itu t io n . ;
; J& ; ; ,. \T'
-  .. . H* . : 4- B-CfcCH...— ...i'„„„C0CH4‘.   , J
. . . .  ■=
=■ -. ■ - - : ' .. . ■■ / : i,
? "... - ... ;  . V  .. . . -  •; ^  : . ,v -  : . ^  -- ,=■. ^  \  ■
I ( l i j  3 .1  gnimoleculer e lec tro ^ h il ic  - s u b s t i t u t i o n . " ' f1 M» ;
, ' ; B-Ct-CIi " ’ — *■ ft” ' ' ' * ’ COG i f  ' ;
"'■■■. E* 4 ■ ■ E - -*—«*» HB*
a ■- Recording.to the jiheory,. of,..Absolute .B esction .E stesr 
• of. Ol*sstoa@t :Lsi&ler end 'Kyring: {the theory o f Bate Fro-' 
c e s se s 9 19*11» @sp. jp• .4 0 0 'e t ' s e c . ) * ' the rate-determining . 
factor injmee&fmisa ( i ) ,  i s  the in teraction  between K* 
and Kcouu, whereas in  mechanism, ( i i ) ,  the rete-determining  
'feotor^ls'Hhe^'dissOcietioxi o f  the E-COOH linkage.
'.;As an approximation," the' e f f e c t s  of ' the c(-stoma ’ o f  
and ti at of the_.;darboxyl,;.9 8 rhon..atpm.C0 : on;.:the-.reaction  
r a t e , , may no... expressed,,-.as,; follows;-?,  ^v ^ , :  v .  .
.. ;, .. - ft. • 5 ■' vf ;■ "“ * *' •
i5r.£ >u ■ f 1«4v*
" ^..infidenc® ; ■Ait; f . .  •B^-vthe ys-x/vc’ x' " *  * *0* d f ^^
' 'smalXtry;:-tht 'higher^ saall©r^%th#;-Mgh€r::^ -
Of * 4
i lec tro h  densi­ the e lectron  a f f in i ty
ty at « •of u 4  V
. influence 4* -v“if. ai*'*x iiisi  ^ the sis.fc.* 1 i^r ,. ki- • * e * ■' • # # • * '.
.:, , o f  V ■ the smaller, the ioui&s iioaya teat i d  o f . 0 •%r
The S values are contributions J' o t  the ^activation?energy. 
Email E values-correspond to high reaction, rates and vica
f f .    . .
-  • ' r. . V. -»i ; \  *  •=.-;> . ,-{r ' >. ■;■ \ * 1 *■• ’, '. V.,/ A  !** X- K ,7 i ’- ‘.g 5 >. •'• '  ' 7* V ' ^ X- X X  - .\= •£. ^  *
4> '&.T4.« - v, ■ necessary en erg y  '^fbrythe :appro&oh : o f  ■ h xrto-■ i'i * « * * •
-t- wards'’ H :to_ the ^trshditionXstate distance
^  *
 ^ ^xs§ssgssr^' entrgy for the stretch ing  of the
o( ■ • • • • * ©
~C0 bond _to the transition  s ta te  distance*
The. e f fe e t  ...of i s  modified;,by,ih8 ..other -.atoms -;ia  
the ,s lh y l ..residue ,lif:{.^ Th«usc chari t i c  e lectron  'density ■, 
eadvel®ctron - .a f f in i ty ,  .of by eie«troa.,reief w>r or, e lectron  
attraction , and hence a lso  the decarboxylation ra te . Siis!** 
la r ly ,  th e :e f fe c t  o f 0o i s  modified by changesrin t he d e c -
t r c n  .density  a t  the  es.rbo.xyl group* ,
Jpurthe m o r e ,<••• the s t e r i c  configuration/..of the re s t .  of
the  m o lm u lB  can h in d e r ' a p a r t i c u l a r  re ac t io n ,  or enhance 
i t  by the p o s s i b i l i t y  - of. an iatramol@eule.r- r e a c t io n  m©~ 
c&nnisin, with ’consequent io ^e r lag  ' ©f tM■ ©otl’retioa-ca^rgy*
C - a t e l ' v r ^ ' i  h v ^ ^ t j o s s * ■■'■■■''■' - -■■•■'  ^ : a . v , -  ,?.u -—p
'(I ) He?ot-1 or<s %ith  OfyCr{«■ >  ^ - *■ ■  ^ . ; v  -
b)' a 11 h , a  M h 0 a t 1:1 y vt* ■» the'-follow lag r e a c t i o n s a r c  poss ib le
Tho earbox,1 carbon atom (O j i s  thus rendered more 
...positivet sad hence, decarboxylation i s  more d i f f i c u l t ,  
,e*$.. the decarboxylation of pyricslnecarboxyliQ acids in  
craeeatrsted. sulphuric acid (schenkel and Klein, Helv.Ohim*
'•:. • ■/ - , ■■■■■■..'-. /< • ,  .... a . - - ; .  :: '■ v. • •.. , * \  .. ■ - . •-. >,
, c t ^ .  m 5 ,  £ S t  1 2 1 1 )  .  ,
^1th \^ a i o Cp t i p s t s 9 ( i . e .  donor molecules) • ' '
The carboxyl group contains two ”s e ia ic H a to ss , the
;hydrogen rod rhe carbon atom, which can ho Doth ~ lndividu* 
. a l l y  e r  together  ~ “neu tra l ised*  by basic molecules*
( o r ,  -CCOH 4 23  c a n  & l v e  . b a f c i T r e s a t i o a s s i m u l t a n e o u s l y ) *
in every css©, the carboxyl carbon atom-Is rendered
more negative,'band-'-tfaus;-decarbbxyletian'^is '■nia4® ';c a s ie f  i‘;:*
f  he "proportions - in which the . t®o*-vn ^ u tra liss t lo ss  '"(cO ':8 M : ;:
(f>> enter :finto e given .reaction*--'depends aeon's:'mr ocr of
factors," ’ such ss  y the •'d ie lee  t r i e ■constantvof''the -medid’m.,
and; the re la t ive , a c id ities ' :.of -G ■ and I1T ;tc ^rds '‘ the donor"o
molecule j .  ffi# re la tion  -'between'• {op- and {(*>} need not fee
the- £810 for every •..base#' .' , ; /. f V;' b v '
e,---V hsa-ig l e s 'o f  (c{) »■ where -the '■ decerooxylation "takas place
I . ■ 1 , , ,
largely  Is  the anionic i o m  of the molecule, arc to ‘a* found
shove a l l ' i n  aqueous medium (high di eleo t r i  aNionstent} f ©nd
also  in' a le  > o l and dioxsa so lution  9- esjpeoialiy w ith  ;.,
hydroxyl'ion ms catalyst* ' - g  r^;,]g.ex-..pf ;. e
1.11.) .Reactions' with the' Host H .o f the molecule. ;;'
Then© reset ions t ime  hi therto not been nearly so 
fu l ly  in vestigated . >.h> * \ vboted e f fe c t s  are the fo llow ing:-  
a) Kith .flcoeptor Koleoulesi
-  g. .. :  i u x  ^  ■ ■ ( - ) - ■ { * ) • ■  - ■ -• ■
A * . R .  > : ; k *■ li- ■■■■■:
-=; " v':V XO r->;‘lC  5>v->e x f  $'? n > x, . n ; ' ; . ' ; ■;
- '
, -S.,2. retarded; S,JL, accelerated*-.
£L,2 accelerated;. •• • 5k* X retarded*
;iS :.. ......... ... . , *  . ■_ ;■... ? >■ h
'K isto"' iA 'c tc is «
■ *1 ^~ft©i© 'acids lo se  carcoe '.dioxide remsr ooly
tltfeough they knvo neither a , verjr p o s it iv e  0^ » nor a vary 
fcigfc e lec tro s  density* k  rp ce is l  decarboxylation mecha­
nism, .ar ising  from;the structir© of these ©olds, leads aa 
explanation to  th is  phenomenon* '' the formation of a double 
bond., between 0^ and .C^, i s  important• •
*
t i l l
0
W !
H
° < r
a :
C==C>
r J  y <
Configuration fo r  
= r e a c t l o a 2'*' •*
{ + ) ( - )
0 1 . . . .  A
* )  ( - ) ' .  I ( + )
«*C — 1 C l  * * * * Q ."■■"'■6
' / \  V . -  2 .
■ t r a n s i t i o n  State*
b o n d s  b r e a k in g  o r  f o r c i n g *  
I Vposition of i l e e  t ron  
p a i r s  a f t e r  f is s ion*
t l  n  0  V ; . . - ,
O-XJ- %:*?% I. voj .
0 0
The C/^  -  CDlinka^e d isso c ia te s  unimolecuUrly* rt;e 
electron  p a i r  se t  free  at can in  t l ie 'case  of the £-k@to 
acids* transform in to  a double bond e l e c t ro n  by e le c -
tromsrio dl spi©©©m&nt» which lowers the ©©tlvstlon energy• 
Through th@ formation o f  -the kef o dcucl© bond, with . 
© ttfctment of  the proton to oxygen, % becomos more posi­
t iv e ,  and lienee decarboxylation becomes easier*
This proposed i&ao nanism exp la ins  the following ex* 
perim en tsl find ings-.- ■ ’
e:i j i  -:‘X v-.- %V ‘ f e . ?  , 4  'X .,-.,' -X: :-; \ s  >*• . . . . " .
(i)  The r e l a t i v e  s t a b i l i t y ,  of ke topin lo  so ld ,
* ‘ * c i i y  o ' • - : ;- ■ -
• . ’ . ., . I a ■-. ■ '.a . .
IUC C — CO
SV , 'j - > i ■ ' I ,' • , , 0ooH ' ' • -‘ 1 - ' ; ' ■
■ • -a v .  X- . .  ■ ,  , . ,  ?  t h a  ■
a p»-keto., acid , vhich cannot, decompose accord!ng to the-
i .  ;v i  J-  : i  & .  '/=  :,■- ,?: -V-: j  ,‘ \  '-.AV;- ,<V ,. .  ■ ,i., £ ,  A '- ,-  ■..!■,■ ^  | .  ■ Z.'' A .1. i  '&  A  Si. I 'f i  ' £ '  '!'-' ! *'■ :• V i H  ix  V!.
above. mechanism,(nreclt, AsE*^oad*S©i*fe&nlcae,, 192?, A
V# a. a, 'v .v.. -:: U: > ,:. !■• a  ■: /,■'■■’:> £>.', J  A  se  i  ;f:i W .4. ,1. v 4-'>4 a  t
r 9 » *i0*2) • _ v .* ;r .. .
( i i )  v T h e 'r e le t i f f  | .s teh ility £ p f tk f anioiiS'of the^^keto  
solas* ifefs# cannot decompose ©coordlog to the above me­
chanism* They, dooarboxylate according -to the S,,,l mechanism.
.  X .
( | i l ]  (> decomposition of-t-fcf ■ koto, fprRi..,^  cor ding ^  to the :
Aprop-osea.A|ie0 hanisa,^agr®fs wcXXr with& the,..experimental,; f in -  
4ingS|:,regardif^ t n s . rf tw ^fAAdesarboxyiatioajWlth, re la t io n  
i 0 ,ke|o~^ t o r -tK  case >f...eeet©ac©tjLe, acid,
f.?e »^  .1 nter,, a l io s  -Pedersen,-, (J*^ser:*Gheiii.f o® . , ,  1,929, jgl i-2o98) *
( i f )  -f iie  oatalysad cscerboxylstioh^of f-k@to acids can be 
explained by the intramolecular mechanism* in ' t h is  reaction ,
addition  -of-'the es tB lys t '-W  -the ©sfboiiyr--earbori''.' atom *  ^^  
-occurs, t j h r t ' f v o  i \ ^ l o .e&tslybio a c tio n  on the eerboxyl 
group.,  . th is  .e x p la in s .■ the r e s a l t s  of^ t ty  •-experiments, of . 
Bredlg.«na>>'f'Jfc'na ( i io r . ,  1908, 41 ,:v-?52,'-In te r . l i e )., s in ce  
those .experiments con s is ted ’ yoT tkm- decarboxylation  of-..-, 
d iae tereo leom erfdea .. •. -4:"
(v) The . decarboxyle tioa  o f ' sdeteaedlcerboxylib raid  
( i i i g ,  3 . ih y s lc s l  Chess L, 1923, 961) , dloxymaleie .eoid
(lock®, ■ 1 ,im®r.Cheia.SGc., 192%, 46# 1246};''(Frank® and : Bra t-  
hua, imnelen, I95l» %6?Vf;l)  ,• ©ad dibromomaIonic acid- v 
(Suus, i . f i i y s i c s l  ehem. s 1935s 3^ -3) - probably e l l  folio®
the ^*»keto - acid decarboxylation mechanism.■ Owing to th e - 
ion isa tion  o f one ' carboxyl group, the other---is .-rendered 
sore negative, • and.hence deoarboxylstion Is f a c i l i t a t e d .  .
T he - r e la t iv e  s ta b i l i t y  of ' the doubly ionised ."form, i s  - fro-* - 
bably due to- suppression 'of the- S^l-.meohanism by ; th© •'
€00** - g ro up .■■'•'
I t  was shota by ji©stheim®r and ^Tones ' (J.>„mer*0hem.' 
Soo., '19%1, 63»: 328.31 s that certa in  acids, o f  which 
^-kcto-aeids *®re the most important, ‘deoarboxylated at ' 
much'tht same ret® in 'd ifferen t" so lv en ts , fh i s  shoved,: 
that ion isa tion  was not involved;in  the reaction , and 
the authors proposed, that hydrogen bonding played a domi­
nant role  in the reaction mechanism.' '
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1/os t  helper  t u d  J'onus put .forward.. tn@„ following type 
of re ac t io n  mechanism- -
u
0=t=.0
I
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mechanism can" of ten ■ be ostalflvd by--s ■ study -of efcho-ordsr^of.'S 
.reaction. ‘ Although evidence ^ -fxcr &uch:-mii©ar®m©afcsidoes' 
not conclusively point t o : amparticulaim'mleettlsrity o f .r e ­
action" { s in c e ,4 for example,;'c a k i n i M o s l i ^ r f i r s i ^ o r d t r ^ r ® * *  
iatioa"may * bs' pscudo^usiiteieoulir) y*addition®!^«vi&©nce-‘.r~- 
for a particular reaction mechanism  ^can u s 4 d ly d © ;' bbiained.
Since the present *ork i s  lim ited to"•ipferlmeats'*cuvd£ 
rltVrm ionic and cyenoaoetlo' acias,- cr lj  *>xye*is&ntB with 
ties© compounds B ill '  fc© quoted'. f uehti'tst'ivo'-'exp'e'r'iitenta-" 
a scr ib ed ' in the literature's involving the measurements of
v e lo c ity  co n sta n ts ,:hove • been confined'' almost4 ex c lu s ive ly
*2 .;•-- '.;■ ->-• ,{• ^ • .-■;. ..-. - • • . . . : . - • ■ ■ ■ ■ • ■ . - ■  - • '-’" '•
'to mslonic and substituted nalonic acids* The• rdocsrboxyla-*
■'tion of those compounds has boen Investigated1 under a wide
variety  o f  conditions. - ~ . » - •
‘ Had nor (::©nstsh., » £B, 1CJ41) measured the rat©
of deearhbxylatloh of nelonio acid in g la c ia lW W tio f  acid
between 93 and I d  • Tier found that 'the v e lo c ity  o £ ^ © - ^ - - ^
composition obeyed & f i r s t  order re la t io n , lie did rh6tw'de-*
term!ne the rats  'of deoompb*!tib''av%f:'rthe '•'’homogeneous1 'acid.
tisrnouiilli and ?.etx© (U©lv.Chim;jicta0 1 9 1 9 $ i l ) in 
InVostlcated the? rates of decomposition of methyl, e th y l,  
a l i y l ,  benzyl, plicayl, d ia l ly l ,  dimethyl, methylethyl,
diethyl and dipropyl m®ionic acids. th e ir  experiments were 
e r r  riel- out in aqueous so lu tion  at' concentrations’ of about 
C.2 3,, and et temperatures between and 8 8 .>°. ’ .Except ' 
■for tlio csaos of d iethyl 'end cii^ropyl .&» Ionic a c id s w h e r e  
'the ve locity  constants ’ varied somewktt, from one experiment 
to" sn o tt ir ,  the v o lo c ity  of decarboxyle tion  of a l l  the 
acids, s t r i c t ly  obeyed a f i r s t  order decomposition lew.
ru eI l la t iv e  experiments on the decarboxylation of  
v a r i o u s skbs’t i t uted me'lcnic acids had’ been undertaken ear­
l i e r  by L je lt  (oe*r., ££, 1177), %ho determined the
percentage decomposition of a number o f Jsubstituted mslcnio 
acids a f ter  h&atin/y them at 1^5° for treaty 'minutes, lie * 
concluded, t h e t ’decorboxylation bss aided 'byi negative sub­
s t i tu e n ts ,  such as a lly l~sad benzyl.
hernou ilii  and Jaknhoklcz*(holv.Chi&i.Act®, 1921,
1018), 's tud ied  the decarboxylation of var ious substitute;! 
meIonic ‘acids. • rheir''experiments wer© c a r r i e d  o u t ' i n  
aqueous’ so lu t io n  a t  concen tra t ions  of ‘about' C.2 lu „ith tfcc 
substituents brom ine, 'ch lorine"a'M^hydroxyl,’ the ’acids'Wore
again found to deeo&poso according to '‘a’‘"first order law. ?
fhee* s u b s t i tu e n ts  a l l ' increased '’HhVrafce of *&ee&rboxyla t io n  
as crspvrod to u nsab s t i tu ted  mn Ionic * c id .  rhe bro&o acid  
b ts  found to decompose a t  a &rtr.st$? r a t e  than the chloro 
aoidj  /. nd t h i s  in  tu rn ,  *d©abrdposecT'at " a '"greater "tiaah'' 
the hydroxy ec id . '  ^ v . ;. „ : . . .
d-a (JNr&yslei 1'CMgu, 1332* 12* 3'>3) studied taw 
debar boxjrifltion  o f  *&£ tremor Ionic ecid*in  equooas '"solution* 
found ’ tfcet e t  'con£t&nt • yll, : the ‘re la t io n  f o l l o ^ a  & f i r s t  
order 1m , met the ve loc ity  %j>s foai*d to ho ^ro^ertionr1 to 
the concentration of diuro^omalonafco ion {singly charged) t 
l i e * ,  the reaction coaid ho described as the spontaneous* 
dob* position  of fth is  iony.1’. 1 *••'’ '
¥.a/;;;e iv* study "Of vtiai vdoaerbox^’istion"" of 'mslosle
acid :;;iii"tit© '-homogeneous ’s t a t e > 1oof &'*:es the 'bo ll't" ©M "the v*"~ ■. 
supor-coolo I l iq u id , «as aada by Tiinshelwood •* 13?'*,
1$S)3 :■'• l i f  was ;’feua&^‘j tM t "sitliongli £h'e'?tsoXI&:"bas "far le s s  
reeetlvc  than the aupor-cboied l iq u id ,  Doth v for*r *c£-^the ’ ';:' 
sold decomposed accord lag to' a ":'first order -••©■•• u*
the "catalysed ~ debar bbx'i l e t  ton 'of various'issionls "acids 
has* teen s t a l l  o o by' t, tu  € ad "Ods '(d ull f in s  t . r  hy &»0 hotz.. m * ■ ■ ■ 
l a p s a ,  1 9  * 4 ,  ££i'- 2 1 ? ) \  . " They/studie&'"lhe ' f a t e s  v 'of;:'decs.rboxy~. 
la tion o f  'ms Ionic acid , and ol noihylVrethyi* *r 1 » -f  sopro** 
pyl,’ b e n z y l ' 1,  tna diUe :u*„l m sIon icac id s  In  • the ;'? 
presence 'of "bases,J such es "dfiou U y ie i i i l in s  "end ^et-pl'colin©,'" 
et' 800<and :160°* Iif'fcll Cc^o  ^ ^cocff i r s t o r d e r  ''Velocity '"' 
bonffitants'^'ere'-'obtainod* hey found-'that there'%bs hardly 
i n y M iffersnae ■ b@twe n t *0 "rates' of i * composition’at Ath® ' 
two vtemperetur© extremes f  f  hey "done id le  cl"' that '■ dlcarbosy la« 
tion takes "plsea ?'8esiiy :'in";iho undissociBtdd'for^ o f  the 
acids, ' -a i -
t  7 C 'v ;: :7 m ; 'i I  ? 7 7v a hB1?--Bl I© d .;;. 7 . ■ >:. ■:- v'.
'fctu&y* o£;--^ fc® ^%0sri)oVyiati«)^o;©f -the:'mono7 sna; di~' 
■.BOdimi-'iLk I t s  of ttfcldht^eidp'in :fe^ n<>ous:-'solution wes's&d© "‘ 
by-r&iroloush, •< J .0 .S . ,  19>°» 1190) * lie found tfcnt the :neu~ 
if©!" s a l t  wa©^ve£y much*mors siW ie-'iB aqueous' solution;  
■tfcfenqthe-. fr e t  fee id . Soaiuiiili^droge'EssIoBst® cave firpt* .-"  
order decomposition constssnts^ at 76°, 1 v°, end .120° i n ^ ..... 
aqueous. so lu tion . The sOdiumhydroeerksalonat®. decomposed 
with a i lr o 2 isat€lf-tfeo^ssme“?/B'fetiirsti©ii .ehor^y>v but.;-:;ohij s t  
a rate one, f i f t h  ■ that^ o f ... the free  so ld , f  h@ ; author there* Wi 
for®, suggested ,„ thet both the unciissociated,acid end. th e . 
singly, charged ion could ^decompose ia*fcqa.0 ’ju so lu tion , the 
former, more rap id ly ,. s o , that i t  reacted p rt f  er©at i  g11$e,when 
both species., mar® present ...in so lu tions of the free acid ,
,More r e c e n t ly ,;the.decomposition,of aqueous so lutions  
of a©Ionic acid bss been studied by Hall {j^rier.Cfc^m.gec., 
1949, 21, 2o91) • the rat© of decarboxylation,:©f maIonic 
acid in aqueous so lu tions (O.cub Id to 0  .©$ M) was measured, 
e t . temperatures of. 8b 0  and 90°, ..the *ii of the so lu tion  be* 
lag varied in the range 0,4*4.89 (in  addition to the varia­
tion  'due to d iffer in g 'a c id  concentrations). by the addition  
of hydrochloric eoid or sodium.hydroxide. •_ Although in  s l l  
experiments a good f i r s t  order constant was obtained, the 
Values of .'these constant© increased .regularly'w ith  increa­
sing maIonic - acid coacentrations• with a decree©©/ ia  pH 
beyond the., range a v a ila b le . in  pur© maloaic ©aid so lu t io n s ,  
the -ret* constant-, increased,, and then lev e l le d  o ff  at.a;
-19-
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maximum value .  , with increasing pH, the rate-constant f e l l  
o f f  sharply and then approached e minimum v 1 the a c t i ­
vation cnercy  of the reaction %-s© ©ss* M ally  constant c* r 
the ranqs studied* This was interpreted as being due to  
decomposition talcing place by two simultan&oas re a c t io n s :*
( i )  KGtCCIi^ODH —* ■* CO^ f ‘'i ;;CHjpOOH {'Slow)/
( i i )  JWOOH. >000“ . v.-—» ; , COg 4 HCCCCH^  ( ^lo^)
fb s e i lo i r  ( i i j ;;f being : followed"by - o m ^ o r  Tsbre^api&^reefctions 
in  which RCCC reset© *ifchith©"solventltd* form? a c e t a t e s
ion, ’ afai:';o v i ' r8 l ivrst@i o f“::r e s c t ib n - w ilR  thou be<the sum o f  
the ■ ra te s '  of tJR * low S ie*s. v. a ' t i l l s 7-b ests , theirste^con*  
sten ts  for '  ihe^'iwo'^reactibns'^wer© osiculs tud* ,
* .
■" ■ The iecerl)oxylatioa;‘'of'Saldnld" scid ,-and-of;,substituted
msIonic acids " thus'''appears to  follow'-©Tflrst' order d®compo­
s i t io n ' law7 under" s' idtisf Variety’- o f : b o n d i t i o n e i i - r :,
'20
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*•; t - £ 1 1 Opt i  c a l ly 1ee t iv ©; co&pp unds e euv of t e a feea use A--:-1 o £ s % u 4y ^ 
the meohsnism.:.:.of 8ir©8etioa*cm?he ,i©ss ;>ofvopUpeX^etiYity,
i t s  retention , ; ,or-;th* inversion of ccinrigurstiori ofmbhe-rs
■ strong evidence ia  favour 
of a psrtipuiar-reaptioatpifi^haaisa. * . . •
t . v . i j;sa o p t ica l ly  ftctiVp4:C8rboxyiio:;,eeld*;;:ehere the 
centre-r:©f esysunetry; resides. -in-thf carbon atom^ ct'pjto. .^the 
earfeoifi:- groupsisisaoERittc * to;-:.deper^pxy.lfitiQa|^the.,4ee©r- 
tooiy la % |oa  | produc % £ mouicim mexpea t @ & 4; to.-, be m %. m m i  a m m -
uma(i) vAAlargoXyaor^ooapletely rece&isedbif the^resetioa  
a 4 ^ 4 .1.1 . ■'■* at i s  of the 6 1 type* a mmmmarmmm v.;„ agu  ;;r a-a s' . f e  . . . . . . . . .  4: . - : a. '
am ca C i i } a:* ot a'iavertedaconfiguration,.■:■•>■© 1 %haalmost^©©mplet#a 
I y *> a a £ a a-1 1 f or a © omp 1 e t e ) •. ■, r ® % e n t  i  o a o f  a optica l.-activ ity ,. a i  f  
a ;,:4 :as , a ,iv,vLthe;:;re©otiQafci8.aof, the * 2atype.mammrm 
*.;£ , 4  afha.vreasons,,for^ these;;;states^atet,follow^from-ea.^exaaii'
cstioa ,:.oC. thea;iaterme4iete;:.prpduptSj.of ■■-puohiireeotioas* . -: • .
Unin.oieooiar ''tleotrophiiio' iiubsbitutioh*'- : fe ■' ’ ’* :
&aa'aa;;:l)uriag;: tba © oursfof^euoh-a  rts© t io a ,  ,
;: 4  am m-i 4 4 4 cm ml a.:,a am a;ia*
■ ■ H-COOE'”' •■—». •, " ■ -|{ ■ * ; COOB
4E444. ;;:ma; aatamamammi 444 44 4 4  £4444- rmmU;! 4, 44:m<444
e c ce r be ni oa -» X1 1  fee 4 f  o me d {g~ | v a - pa i  r - o f* ^ 'e 1 1 c t rons»©0 c u~ 
pyins thejfourth^yaleao> of the c^oerhon^cai, t he r of her,, 
three.^yalencles belng^t®ken;;upvby three mutually d iffer in g
groups* This i o i  w i l l  to ssymilferin, <f**d the op tica l a c t i ­
v ity  of th© rcpctipn product %i l l  depend' upon the op tica l  
s ta b i l i t y  of th is  oarbaaioa, and also  upon ths rat© at which 
the •'ioa ee&Mnes with a- 'proton, f . i y  th e ’longer' such a n ' 
ion e x is ts  * ...the great or ere the cbanco® that... the fraction  
prod u c t . .is i l l , b e r« c osi ised *
¥ ..Whether-,or not i ** ~*l© carbaniea i s  capable of re­
taining i t s  asymmetry.,naa.. been.investigated  b^.r-riumbor. o f  
workers. t uha and /Ibrccht./(Bar*,..192?, . . 6 0 4  129?) arid 
Z h r i m t  &ni Noting (J./£$r.Oia* u ^o" ., 197 . 3332} ob- •
teined op tica lly  s t  a fel @. c a r be ni on s . a s .. i  n t © m  aisles., in,, r @- 
aetions, although in  these esses  i t  i s  highly l ik e ly  that 
s ta b i l isa t io n  o f  the^carhenions. pceiarred, by .salt...formation, 
or by reaction with iho solvent •. . Otfe< r t, u.mplt.3 o f apparent­
l y  optically.- stable,earfeanioas are . toe « r (®.g. m sll is  and. -' 
/ d a m s ,  J  * / m e r » 0 hc4 n » s o o *  s - 1 9 5 3 r , . 5 2 » ., 3 3 3 3 ) »  t u t  h e r e  e g s i . n  . 
an a lternative  exp lam tion  i s  4  - i  l c .  Ih*; o n ly .conclusion  
which,.can. be drswn from. the..:experimental., data- ..so, far-.avail­
able, ,1** thot, n^gativ©ly:; charged csrbpa . lpn® are.. probably 
ro&dlly:. rtosEoisoi , .. unless ; they ...can ,bt stab ilised ,;in . the 
system, by r-apid. r *0 tion or, other means*
I f  an i%l u^Lutii&m  produced, an o p t i c a l l y  active  sub-
> • ' /  » j- •
stance, the configuration of th is  product would be expected 
to be the seme as that.* of. the s tartin g  natferial, as the' 
substitu ting  proton attacks the cerb&aioa la  tins p osit ion  
occupied by the/carboxyl group*
Biaolecttler>-i:lectro&hilic---Substituti©tn^ -i*■ i; t a^ f t ' f t  f t : U  ft .
V f t f t 'V  ' . ;  r  ■ '"■ ■ ■'■ ■ ■ ■ ■■ ‘ ■ '•  v . V f t / .  - ■ft ft
• /, reaction o f  t il ls  ’type*
e ,:■ -  ft, , ft ,1 , ftft v;. v* . : f t f t " - .ft ft ,. f ft , ■ f t f t  ft - f t  v ::■! ft , ft.ft- ft -ft.ftft.ft/ftft 1 ft p
' f t f t f t  , , . ; •  ft V, , 4*  ;, ft ft ■: ; > ; H 0 0 0 E , f t f t  f t f t f t f t f t .  f t  K H - f t  ' f t f  f  ft: , Q 0 0 K - f t f t ;
would bo Lxx.octed'-to''produce sa o p tica lly  active  doe&rboxy* 
1st ion product f ’■ es'U a''this’-oss§'faitock by a’ proton occurs 
sir:ults&ecu3ly with loss  of crrbon dioxide, and no t r i -  
vr>lcnt intcrmodi* fcc 'to formed. i5bo product would thus be
ex&®6 tad to rh®t& vret®ii2©ct 1 t s  " o p t i c a l  - a c t iv i ty ,  end ©Is©
.to hsvo ©ji i n v e r t s  oonflearntionf s i  non-* the proton has ~y
 ^ l
attached-a s p e c i f i c  molecule on the side remote from the!
■•' ft.. ' f t  ■' ft
carboxyl group.  ^ T " ' ' j
' . A reaction ,of jtbia. typs/'W®. d a fln ite ly 'e s ta b lish ed  i
for the f i r s t  ' time, V^prous, Campbell tad'Kenyon ■ '
19^.9 $ 1 5 1 0 ) . the reset ion of s i l ? e r - { f ) ;-o(-phenylpr.opionat© 
with bromine produced' (*)-ofphenylsthy1 Bromide'with iaver­
sion, o f configuretlon. k .T h e  ' reaction 'probably t a k e s ; p l a c e  ' 
with;- th e . intermediate formation'of an acyl iiypobromlte, " 
which; then.; lo ses  c~rbon'd io x id e .spontaneously to g iv e •th© 
elky l bromide, f *u ru  etion  probably-- largely  occurs by' 
the following reaction - mechanisms•- * ' •
:  r u  .  h
• i • • ■"■■ „■•■■• i
CiL fc eXu-Br 4- M©-G*000JBr Cfh kftecCU 4* Br-C-X®
* —i, • • t
. :  ;  ' TK* ■, • ■ I)Ja
* 00o + Br*C
Boeeutly th e re  has been an example of the  study of 
the mecffiGlsm of a d ecsrbox y l* tioa :vre'B'otIonp • by the de- 
osrfcoxylatioa o f  ~*n •' c* t  i  c s 1 I f  rm41iire@ eld , the ©symmetry 
of the molecule re s id in g  in the caroon ©ten 4 to  the c s r -
I  ■ 1 v .  ■ i. - '  , 1 T -  • '-  ‘ ~ • c™ —
boxy I  eroUj. * ‘Peering  and " fas te rn sk  {1 ./aer,cfaem-#$oe*,
1 9 5 0 » 2 2 * -143). -c^pyriay ittfcy liB ethyleoctic  ,
eeid,:,:hy \%he.:r e e r y s t s l l i s s t t e a , p f :-;th® d lb e n x o y l te r t r& te* . .. 
im . -optically  i n s e t lye,4ecarhoxy 1 s t le a ,p ro d u c t?,eas,,ob ta ined , 
©ad-:- this.; was ^ in te rp re ted  t>y the au thors  to•>haye,.h@eu, due 
to  . the  following^rfac t io a  meoht. a i  sm; -  ,-,... _ fi;'
- r zj $ y *1J: t i d i i y  ^ 1 / ,
lipi rff- i MWffnttfrt-iffi'.n iiY-n ror.n^ii'1"'"'Hium >im lif u urn iwumnMm u m nmri m iti nrrrnim n mwim rn iTiniilW>i>ifirit n nT« iiniinrni^TrHiirn'iii *Trn»t—w n n trn -r*  rn—rft^irrr-rrr^itT r
i*Al,('3IC' f'CTi) I,iUIV> P J .  P.
KtwuMi umir >«?•,! liakiivMnin
■' • {| )  £^t4i,yite>5iTogeri#t.feylm#tiijlmaIoaats - «ss;: pr-tpf red
from;aitthyliBaloaat^i-and obtsineassft-v.a -mobile»^colourless  
liquid* th®-^ z % T Q r o t B . % o T $ : f  o r m \of w&s-obteiaed .
bytthe(Wcrysieliisafcica^ofrfche qttiMiid^ssltV Ifrom the 
motfa.tr 1 1 quors, a f t e r ~£ 1 1  tr at t io n , c-a^leevorofcafcory - form was 
Iso la ted * ; 1  h 1 s ■  was contrerte& t i  a fc o yt t a ;■ e 1 achoii 1 d 1 .ait'■;sa l  t , 
which, .■:• after-:r©ory'stallisatio& :©M.-d ©composition- yielded  
{-} ^ethylhydrogonethylmeihyl&slonate* experiments' mmrm ■ 
e s r r i e l  out, to daiorriiae the m ildest .conditions''under which 
the decarboxylation o f sthy lh^dro geiie thy l&et hylmalaaat® 
would"occur* ‘A1 though decarfcoxylstioatook piece more 
readily  under' reduced pressure, i t  at, s' decided ;to'deesrboxy- 
l a t e  ; the.--acid e.t ordinary pro* s Jf#t^ovixig ' to the high"" vola­
t i l i t y  of- th e 'debarboxy1 s t ioa ^roduat*•"ihen heated to
Fy-175°.-' ia  a a '- o i l h a  th , 1  *} ' and (-) -« ihyihydrogenet fay I~
methy lmalonafee underwent dccsrhoxylaiion smoothly,. to -y i# I 4  
a c lear , co lou r less , p leessa t-s& ellin g  d i s t i l l a t e ,  which 
was devoid of op tica l a c t iv i ty ,  end which was i i e i U l t e d  
sis the ethyl os ier  of e t fay Iso t iiy la c e t i  c * e ld .
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CtCxt ' ’ i e ^  J jccb t
(4f or (-)  , U c C  • ., , , .  ......-— *>. C±) . c U l  -,, * CO," l i i t ^ - c o « f  '■■* g t-^ '" ^ " ^ > r ■■-• ,
(*)„,.end {—) -Ktfeirlliylrog#n- ; t y ;,.. ■,
• etjbylmethylmaionate*,. ,, . , , ., . „::, ,,. \  .V :‘
' ripestnzm  of thte quinine s a l t  of {*} - e t ^  lhydrogen- 
etbylitottiylnialonst©' tnu^;''$fe*ltO°), and o r  th o  einchonidtne
;saXV©f ( - ) -ethyIhydro|eiibikyXniothylmeloiihte :'(a*p,' 155-“!%°} >
^ter¥: doasrhbxylfetcitf" e t  ‘ordinary pressure*' ' Vhese;- two; ex-'""' 
p i r i m w t s /  the  s a l t s  * c i te d ,  ana acccrboatyl&fcion bcedrrted’ *'"* 
tb t h e '*t enpe rn tu re  o f : tlie m olting points* a d i o t i l l a t ® : of 
etfcylcthylihatfcylecetnto wasrWtelnVd'J which" was" deVoid'r:d f ' 
o p t ic a l  fectivitv in  Doth cases . ’ *■ ‘ - '
s_ * & « > * : ,  , . #  , f . , .  ■ , „ , . . . ,■^r :*:;f fw)-■* . c . ' " ■ ■ ^ j  yr* — f i i- ey-- f  'ftv-';do
^gpp&t y,y ...,/^CpOKt .
 ^} j . . y ..._' _.(0... represents quinine)^,.,.......... ..._,; ; , . ,  ,
?.
J! .... A.- ■>.- .... . . . .  . . .  . ,  . . . .  «  •  . . X  - . , .  v .  , ,  ,  -i -  .. ■ •■>,• ,  - '  .. . a  .. :.. ■  ... *  . .. :.. ..' ... .-
he ‘ JCGO !lh\ * 1 H • * - '
<-) j r c T  * . —*■.. ( | )  jc -C  .... ♦ x t. so.,
K.i:...t»; - -  E tS ^ 'J - c c c i i t ^  ; 'i £ *  ■ - 5 c'-
'- ’ - (X~represents citioiioaiaine) - ' -
: ' r V' .£• £ V' - : /■': :’ '?< );’'< '■ ■ ‘.'V 'V' 1‘ •-.  ^ i :■'[ / i  4 a"' '’:’-,;k' •*.-, .,.v ..;, -U' ?A' '£•.?*. ^  • ••- v,. ,.;•' 0 ■ ,'■'-
I t  us® necessary to determine>:the op tica l © teb ility  
to heat o£r-ethylethylm ethylbcetate,. In order to esoerta ia  
whether the racemisstion of the dec  ^rboxylction product s ig h t  
hKW occurred during, or suhseiuenfc to deoarboxyletion* 
Accordingly, (4 )-ethylmethylfcoatic ecid  was prepare 1 frc**
• j
41et!xyi-;vmaloEat@#r§E4;:^th^:lBe?erotatoi?j?^TQ».vPf tM-,0 Qid ; ': j
WI&SJ ' ©hisiReCt by FOQry.St$ Xli t  iOil'•,O£*:g %|S®#&|*UO.i&€>*>S®It» • ■ ;
according to ,th e  m th o & iP t  $cfc&tz*ftnd 4 trekwsid .IMX+4&1&9&*. {
22* -55);,. ->f h@^aeifi^was-ooB?@rt#d ; i a io :;
; thyoash fche::,iEt#m 0 ciiatc form ation a t  th® -e.cld ;;;■;•.
©hloridq,uyfh^.l^evorpte.tory  /e ster  wen d i s t i l l e d  a t  ■: o rd inary  .'. •
0  1;pressure-^(^.•p^1-:i39?X4X^)i>.e0d;h^l$p,vh©sted?ln * s t a i t d  tube
f.tfX75j foratlirfe.;;hours, bat in  .c e i th ^ rv.o©se *cs /any rae@~
mi©stlpn;;/foundr,;.to tfche.place. -.It was-showm..iattr^Un,$xp@ri~ . ;
meats o a . tfe«,<.feydrolyj^is,,of-eaterstof I o p tim a lly ^ eo tiv ^ to th y i-  I
m  t h y la  c e t i  q -« c i  d .* ?, t  ha t,?. d ur I ng-t h & fcy d r  o ly  a i s  - \ of,£ the s $ ,. © s t  e r  a j 
by.aoida,. .noiap^raci^.fele ■:reoami?8.jti9n-.;!p f  t h t^ i s o ie t s d .s o ld  
could =,fce.:.©bservu u  fh u s ,i i i^  r  *oemis&t ion /of. ethyiftbyIsa©thy 1~ ; 
ace ta te^during  decarboxylation  is*xiofe ■ li&fdjr-to .have./been ' -
fsusod by %$h$ ■;proton l ib e r a t e d  in  the .course.'of 'the . re sa tio a »  ' 1 
I t  was/:8 hQwa;;:#erXi«*i* by-K®n^pn>.amV?-ypuBg /(^•0*3.*.*^i940* /.216) [.-: ' . i
that ..asters. o f . .^ is u te t l tu te i: .■■ecetic^aoidsvraeemiasdirefedily . j:
In vthe ^presencs-.qf! sodium e thox idaa * i*h®^ dsogrbory la tio  * ' j:
experl&eats •;wsrs>: c a r r ie d  rout - in  /sir-acid: medium,: .tand ?.it •/>-;: 
a.qul.dwth e re fo re  ©yyear*-^thal,;the-losa y©f / .o p tic a l / .a c t iv ity  /- ■ \
duri..iig-vd®08rboxylst,V<?»»/^as-q,ydirsot..^resulttiom loss-of ;!
carbon...dioxide .from.v.t.fao J.©rsnt jaolesul©* i _ .
j
- r<U: - / :In tord.cr *.tq ycharact©rise-:sth@ ;■ ( f ) -.s.t&ylsthy ime%hylao a~ I
t e te .'obtained;i n  ^thesn^sxpcriiss&ts* attem pts made to :i
 .'  " 1 ■ ;|
convert -the -,f@st ©r .into- ,-{£),~e thy la® thylac.ctamide:^ in  ^tJte /- /- • j
usualway , by t r e a t  sen t [rnlth '.•Q9noeatr8te&hair«oala 's o lu t io n  • ;
>>**»“'rA?f~7v*t~*~^j? j^v‘''''iMMil'll‘■fr :'?^1,ftL^ ‘'Vi<>ri i~if ~»liTrr *<**^ t,ltr i^>>fBtTitft*VJ'rTiWifii fiF - " irwmi\ww»^«fft.i.-.i._:.ll;^ i-j<..-r) -' ■         _______________ ___________ ________________________
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P  h i s d a e t l ’ o d ,  G 1 4 - : m o l ' : ; : - ^  ■
#i©i&;>-n/ *mici<j,‘ and only uhdhsifgM-:©ati#%ouid"be-ro- 
cavafcd.* Treatment of the e s t e r  with alcoholic* ^ n o n i ^  
sd lu t io h  ;-ia - thi -<sdld»?"©rmestiiia*-th#*ester%iiM^a^ueous .*'©!* “ 
a lcoho l ic  -aiTksonls solution'HCdr
proved f r u i t l e s s .  - ’ * : - ,1 - ' - * ,f
, The r e s i s t a n c e  o t  o4r%Bim4imbB%i%ix%^^ mBlonlo ' @s~ 
t®r& to amide formation’ fcy any of the usufcl a©tiiods, had ■; 
men  invosUgatod e a r l i e r  by f l e c h e r  and Dllthey {Bar.* " 
1902." 35i "644lv^ '•■^ ■lie^ -rnotided feht-fc d ia lk y l  .dhaloAi© ©stars 
#dr@ ^mor^'-re'sistaBt i;tc> amide formation than mohoelkyl-i 
e s t e r s ,  and tM t '- ’e e r t a i a 'd i a l k y l  ^meloiiic;A s t e r s ,  vgifcftVtwo 
suosti 'td 'eat groups {suoh-es ‘d i e t h y l , 1 dip'ropyl >dr ' 
tfi[a@fhyl)^;IsT0; dnly^-aogilglbl© %-ieIds -of -mmifas'-hy l-M f rot -' 
tfto d i r e s t  methods. ' ’ - ■ - '* ’ - ’ - 1 ' * " '
ISo explanation s s s  advanced -for *■ th'ese:"'phsBomenay 
the e a a js c t  was re ia v e s t ig e ie d  bj ; eyer (Hoaaish .» 1906,
27, 31)V who found , t h a t  dirx, thy I  d im e th y l^ Io n a to  gave an 
, 81;* y ie ld  of"diamine"In 2;f hours %ifch^aqueous samoMa so lu ­
t io n  s t  room temperature, and t h a t  'dlmethylothylia©thyimalo- 
aa te  '&&?&■■£':3lj& v;y ie ld - a f  t e r  r18^hdursld :fJ0am@ -to'it he "eon-"' 
o'ivaioai' t h a t  in  c^iieri;!, a s t h y i rea ters^formedf'Bffiid^s nori™ 
retd i ly  than e th y l  e s t e r s ,  i r f s n a n b iy  ftSosuse*met%i}« s t e r s ’ 
usre  more read i ly  hy&rolysvd* k * -
This viex i s  s trength©nod'hyOthe-f0llowing:’:;e iperii id ii ts  
with '^esters 'of :'StliyImtthyiac5atic ac id .  ; feereaa
ester  dld":liot re*»ct with aquasus ammoni® solatioh'at''Tooii:V" 
'temperstore a fter  &t zUl&£ for several we$&s, the methyl : 
ester  cfv@ ©it G5d y i©ld ;;bf Vffiide‘ a f t e r  72'::SK>ur® «*t room * 
temperature. In the above ©xperiu^nts, tho '{*)- e t ly la ih y l -  
methylecetete was converted'into (* )-othylmetliyiseoti?
(in  7 u// y ie ld } ,  through tho iafct r&adiate fom&iion o f  the 
a c id •chloride,- by means of th ionyl chloride*’ ’ v
(4 ) -h*th|rlmothylc>aEoscetlc 'acid was *pr£0 t :e&'kt t o d  
ettyley&fioaeet&is, and obtained as a yellow o i l v ;;£:;'fh@ acid' 
had boon preprred e a r lie r  'by ileal® ’and Bsakh {her.y 1 9 0 B ,' 
'419 42G1) , who attempted -  without success -  one of th®'^'”1 
7f ir e t  absolute asymmetric syntheses, fey decarboxyluting 
;,tlia (jh)-ecid i n ‘a beam ‘o f c ircu la r ly  polarised l ig h t ,  in  
the hope o f  "obtaining "es "opticslly  ’sotiv© ^htliyime thylac©to- 
n i t r i l e .  * - ' ‘ ‘ ' *
:::v 3 ; 3  2  * e. ■ ■" cil' 3  m;; ; ;'Me -  v- cm 2 ■,•■■■•' ■
" : { * )  > <  ' ■ ' *  •• c m  *•' 1
ri.,i 'St/^y^vB h: _ '
' * numerous etfcwvfs to resolve • (+)-oth/lm®thyicyeac®ce-
vt i c  'acid "into I t  a o p t ic a l ly  a c t iv e ^  om sy  oy th e  ^ ic r y s t a l -
•vl'isatlon"ofk its:'"Blkaloidal "salts
■'eiachohidlh®J‘8 'nd'';'quthi’dlne'Ifom -various -solvents7, '"''have * 
'proved frui t le s s l i!S-'^ ro'vexplanati6h %Bii *-i>® •■advWoea for t^h®  ^ *
fa i lu r e -o f  ■-these-'experiments, as "other"'dlsubst i t uVed'cyaho-
®ceti© -acids b&v© resolved without apparent. •
(Examples are -th'.> reso lu tion  of - *( * ).r g.yopyl l  f?oprop> Icysno-. • 
QcetiCw.acid. by E iacter  aa4-£^8tau;::(Berf ,;^  ;.298X3,. - ■
, the^respltttlpn^qf ~X*) -benzylmet^^^  ^ ic  -aald :^; l]; ...
described later*): * X.t;-.se©a3;p ^  ^t&e.'.^laste-
r©©i^o.riorid@3,.;Sh0>a l4 ;:lii c 1 1  -the attempted ^xperimeais, 
bay© either^formed mixed- .cry sta ls , o r , have ^almost _ ia e n t i­
ce! s o lu b i l i t i e s ,  ilnxs prr/sating  any reso lu tion . £ recent 
publication by.^ilcox (Batura, 1949, lS 4 f 757)» described a 
ser ie s  o f ’experiments using rad io-active  iso topes, which ' 
involved the intermediate resolution  ‘of .{H«ethyimot!iylcya-» 
noaoetle acid . i t  appears, i l ia t ‘ sevirsi"attem pts of "ibis 
autfior'to resolva vtfe© ;®old, fey the r ^ o r f s t a i l i s a t l 0 n ’'of va­
rious a lk a lo id s! s a l t s , " bad "also "'not ;pr©v©d:"sU0 o csstu l ■ "V;.''
■ V \p -  '> rK  ' /<  y-'1' £ i  ^ .•;•■-. -;f f  / ; • . / .  :v .  .-■:, .< ;  r.; f -  v'r . p  ^ . • • C-: /v .  • - ..;■ 0 ,  ' .. .  ^ ...> ••- ./••. • • -. • V ,^:. p -  j  ,: , • . ,  y : >
{Prlvat© Comsjunication). " ' : "  -p'H. ■. '7^'  ^V'd'p;;"T:J"
"'■■-■•The- resolution  "of 'fflono-sUbstitut©d,"dyeno8 C©tio: so las  
bed previously been attempted by Hadley £JT*Amer.ChonuSoc*, 
1 9 1 2 , 2^ 1 , ’9 ?&)• without success. Hadley attempted the re­
solution' of ' { + ) -p h eny1 cy* nos c e t i  c $ old, by' c r y s ta l l i s a t io n  
of the strontium, barium, caami urn, lead and stryemiine 
s a l t s ,  and • of £ J) -etnyleyaiioeootio acid , Aby ■ cry s te l i is fe t io a  
of the barium,' strontium, strychnine and brucine' s a l t s  
hoy© ’recently* 'h o w e v e r (* )-meihyicyanoseetie acid (c<-cyeno- 
propioaic acid) has-been obtaired in  ©a o p tica lly  a ctive  •;..•• 
form by Pieuuenber&",-Xuha and x j n c na^fBer*, ’■ 1 9 3 0 , 6£ ,  ?5 So). 
These workers sta ted , that under favourable -circumstances,
using brucine as ,  the a lk a lo id ,  the i s o l a t e d  sold had a 
spec if ic  ro t a t i o n  of 41.3°* This a c id ,  however, racemised 
.spontaneouslyy ':iM  %es 74evoia'' of "optictil r:s c t iV i t /^ a ' f  tsir :- 7 * 
s teEd ing-fo r" ten  hours* f -sse -exper im ents  a r e ' - s l l  r  &d l ly  . 
explained/' bessiis# 'ther asids'duivolfed -©!X have e froe ^'1v7i 
4 -hy^r6 0 ch ,;stbji in  !:tfie; molecule, aatfVuch compounds l¥ r t f77^  
known to eholis© r e r d i l / , '  v i th  'Conss^ucQt rroerclsstloa*
flic strychnine s a l t  of  ’ (± ) -ethylmethylcy&nogicetic 
acid , eventually gave © '.partia lly 'resolved a c id ,■ a fter  se -  
feral-ettem pts, r l t h o ^ i  tbs' high s o lu b i l i ty  of 'th£se s a l t s  
in ©lib the solvents tr ied , made r e c i ^ s t a l l i d s t i o a  ox treme- 
ly  d if f ic u lt*  r i * r t f e l ly  £ ta v », cr itrorotatory sold  «as 
obtained a f t e r  several r o c r y s t? l l isa t io n s  of the strychnino 
sa lt, of .the acid from acetono*. although dceurooxyiLtion of 
the acid was aided ..by carrying out the;experiment under r e ­
duced pressure, i t  was decided to doc a r boxy late, th e  acid .at 
ordinary pressure ,  cuing to the high v o l a t i l i t y  of tf»3 de~ 
carboyylPtioa product* •}l <r {4}  -  e t ny imc t hy Icy s  r i o e  c  o t ic
acid he* W< to 16*'o~18y° in  an o i l  bath, - the acid under­
went d e o a r soxyif>t i  on, to yl«dd a product, which, ?f t*r peri-  
fi.c&tlca v t b  id - s t i f l e d  * c ©tnyIme thylacefconltrilo , cuviid  ,
A specimen o f the strychnine s a l t  o f (*}-e  thylae th y l-  
eysnc&eetie acid »ss decarooxylated at ardinsry pressure, 
by heating i t  to above i t s  melting point {1 2 7 - 1 3 0 °} in  an 
o i l  bath msistained at 1 5 0 °* The sa lt  meIted with e f fe r ­
vescence, end the d is t i l la te . ,  a fter  p u r if ic a t io n ,: wbb 
id en tif ied  as ctfcylmetfcylsootonitrile, devoid o f . o p tica l  
activ ity*  ^
-w < : >CC0  I s a t  •■' ■ >  i I S * ^ -  U 1: -: ^ " i " ;
(+) > ' ‘ — *■ U ) * s  * c c 0
' ■- ■'= ■ '■ s' -  - - GM:::- ■■■ ~ ' ’iS
l ^  u - i - u ^  (B represehts'-strychhin©)  ^ ;■.;.
The fa ilu re  o f-th e  experiments o f Hadley (rid© supra} 
to resolve mono-substituted cyanoscetlc ac id s , lead to  the 
in vestigation  o f the p o s s ib i l i ty  of the reso lu tion  of mono- 
substituted malonic h a lf esters* {J)-Methylhydrogenethyl- . 
melonste mss prepared from the dimethyl e s te r ,  and obtained 
as a 'co lo u r le ss ,vo l ly  liquid* attempts, at^resolution  of  
th is  compound.mith'^olnine, brucine end sutaidihe a l l  proved 
unsuccessful* ifter.>.th® p a rtia l reso lu tion  ©f '©thylmethyl- 
cysnoseetie ecid  had >een accomplished fey th* use of. strych­
n in e ,' further experiments were'-under taken with. the mothyl- 
hydrogeastfeylaalonste, in  the hope that th is  compound might 
show Some-'resdlritlon with "strychnine; "/However, "ell '■attempts' 
e t the -resolution of -th is -compound ^proved " fru it le ss* ■ '
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I t  4'©temin©:,v£h® o p tica l
st«bility;.i* tot feostA'-of.^tfeo^^CBr^oxyle V. -■t?P, ensure
th-et^recejBtistlon-Jtied^aot occurred .during* or subsequent 
to,Uec8 rboxylfetioii:M..«»^v.el8 0 , to  obtain-.;
■foruth®? specirio-: r o ta t io n © f: ^thylmeithy.Xfecefcpnltrll©. .... . 
yt Soson per i l s l l | v-resolfoaf C^irotnjla@tl^l8e.#t|e:vroid;,^
of knmm,  speo if io.:rot8 t io ii8| « 8 s./0 oa¥8 rt l ato^
jnp$ryieoetf.ratd#fa;t.li©t speoifici^,rotstAos;;' o f  . l s , ; « l s O f  v- 
kapvs«r . tfyipdistIllation of the wi th phosphorus
■jpe.atpxide.,-b p s r i i s i ly .  o p t ic a l ly  /settm . (,r)fvtty lm at hylaoe- 
ton itr i|s_  W.0 B: pfeteiri^a, f 4 ®, jal. fcril®,..' p  m ,radi st i l i e d  ,
{b.p* £ £ 4 ^ 1 2 5 .§0)-;*- t r d .also:, .heated; in  0  sea I.** tube;
o - .;17S:tfforKthrep,,hours• in  neither:: .experiment *r soy, pbserv
©..ble.v ?©eea isstlos: detoot©d*:* t lie.: mitxii© ;«8s:. hydro lys\e&.7: t o
.■•(.•}fpthyImatbyle-cetic:'?.acid*-, and-froa; tl;o **&o.i£ie.;ro tetlea .-
o f ,: t be; result.! na,; a c i  d»" © a epproxima t  ® va la# ’ for the- sp©ai~ *
f la 'ro ta t io n  of ©fchyiraethylecetoaitril® could be calculated
( 1 )
M® ■' " d H
COOHiit buGli.
( l i2 ^ ^  o r  LCi) {b U C X 2 it it
l 0 CIH2
From. & comparison o f 'th e  sp e c if ic  rotations' o f *th©:two 
©thylr®thylec®tic acids C1) and '(2},, r*n.l the observed
specific. rQts.tioa:.;q£'rth#'i;etJ|yiW ; •
foi^the'-specific /latter. y«ss,-;:f.oajg$ .<t9 /-..lie 1
between ,;-r2 ° ^nd '-$ 3 °* * - . ' *
r & v -n X t  s@m$ tlihclyiG fhatittic
oscurrai via.;iht^abavo s c r ie s * o f  ^experiments ‘large ly  t o o l s  • 
piece during the hydrolysis o f the etfcyIsethylec® tooltrite , 
t o t,f -).-ethy Itsthylee® tie  ael&j-' owi'aj to th e ;X&c t * . th a t ,fcy- .
drolyeis'w ith  acids i s ■o n ly :p ossib le  a fter  prolonged'b o il-  
isgAwith,strong ;soida* ■.- (¥lder Infra  tmdeg .chben&.sbrop 1 o- .: 
m ltr ile ,  for m d isc u ss io n <o f ,th e  op tica l s t a b i l i t y  of.,' 
f i i t r i le s  containing free o(-by drogea' © toss •} .. ! :
' r "' r t h i i s r r o i e i l o h ' o f  th y ir la tiy laaatd a itf iie  
i s  probably p*roxi&£fcsiy 2 2 °,' end i t  should * be p o ss ib ie ,vf-;h 
to detect l i t t l e  a s 'o . 2  ^ retention  o f  op tica l a c t iv ity , '  
during tL& dseerboxy la tlon  of o p tica lly  active  !ethy 1 'esthyl- 
cyshoscis'tis'sold* ■ : • ~ , '• .; r ; J
(v) (4) anti {-) -Benzv l*ne t hy Icy a c e t i o Acid*
; .*'" :' •' 14) -  fceiizy irse thy ley a nc& c e t i  c c i  d %as prepared . f  roiaY £ • 
ethyleye&oecetete, a ad,;- obtained ye s a co lo u r less , - p la t s - l ik e ,
cry s ta ll in e  s o l i d , : fh©^dextrorotatory 1 ora/of the ©old.
»es obtained b y 'rearystiiii isa tioh .'o f the ‘ brucine" s s l 6 ro f  c;fa 
the i c id '"1 from:aqueous‘ acetone, and'1 the lae?orot©tory. fcrnr^ 
wfcs oct&iae&’“.by';reorystaXli&aiieay •■ froa aqueous a lcohol,  
of - the sa l t  ’iso la ted  rron th<? nxclh^r liquors ’f  rcn th e ' • ’ 
ea r lier  cry sta ll isa t io n s*  fno I f )  -acid  *es  found to decar-
~ 3% -
boxylstfr resdiXy, ■ & h & a ■ he s t  © d"t © ~ -18 3  ^ unclem- ©.'-pressure -ox.;.:- - 
■■The^twohstereoisojaers -were  ^accordingly M eesr-- -^.p" 
boxyletsd-'; under f these';- conditions-^'te'‘-yiel& *a:clear, ^co~f 
lo a f le s s  d is t i l la te ^  gidentifi6d:=as:-«3(-b®a2ylpropl6£ii'ti?ile»
wMch^was-1 devoidvof o p tica l ;-#.etiyiiy*
2UQhp CJ PtOHo CM
{*) cr (-) ‘J^cCT" —► (*> h ^ C "  * C-'i "
Ue-''"'  ^ OCOH "Vie—  >*11 =
(vt) Frueirte L - l i s  o f {*) and {**} - l>en;syl,V',&hyl-
tiWiMitf t-m ii iff* ■iriVTi— r  -  ------— -• "■’■ " " " r............i - . - n .u- ^- -  itnrw— MMW  j»rOTftww>M»iw..^ ^ »aii,i».w»wtfriMw«rii-«aaBi>-
Qygnorcetic pei<?5.» " ■ "h*
- ^peeiTiOns of the brucine c e l t s  o f  {£} ead  ^ {*•»)-benzyl-  
aetfcylcyenoseetic acid were decerboxylated by tabbing .tW i  
in^aa-oil bath, under a pressure of.,18 gia., to  just a bo ye • 
th e irf melting points, which were;.135-137° sad,X2?~122C res­
p ective ly . In both oases, the d i s t i l l a t e  of..._^-b.enzylprppip- 
nibr.ile.was devoid of optical- a c t iv ity *  , r. > <m-'
PtiOLV GitZlKt* iliQtU ‘" IT*'"' ' ‘ ; ‘
i U ) or (-) ~ > c f  * (t) , ‘n r .q d , , ; * , , J , ->0 0 ^
- ■ t o ®  C F *  « t ®  v U  " " '
v. '. (a represents brucine)
It, we necessary, ss  before, to determine,.th e .o p t ic s !  
s ta b i l i ty  to heat o f the deearooxylatioa product.,, to, ensure 
that racemisation had no t  occurred.during, o r ,subsequent to 
decerooxylstioa , end also  to obtain as approximate value 
for the sp e c if ic  rotation  o f . ^*b#a^ylpropionitrile#
acid was prepared i rom  d ie th y l-  
me lone to, ©ad the acid was p s r t ie l l*  resolved in to  i t s  op­
t ic a l ly  ac t iv e  foras by the method of Kipping end Hunter 
(1 . 0 . 3 *, 1903, ICO5)» by the r e c r y s ta l l i s a t lo a  o f the' 
quinine salt' of. the sold-from aqueous a lcoh o l, the p a r t ia l ly  
resolved eeid wes eo&vcrted ia to  (4-)-ken&ylaethyleeeteolde, 
end by d i s t i l l a t io n  of the amide with phosphorus pentoxide, 
a p a r t ia lly  o p tica lly  active  <^-b@nxylpropionitrile was ob­
tained. The n i t r i l e  was maintained at 160-170° for three  
hours, without any appreciable rsc&mis&tion occurring.
/is in  the case of e th y lm o th y la c e to a i t r i l e ,  the s l t r i l e  
#8b hydrolysed again to the s u b s t i tu t e d  a c e t i c  a c id ,  a 'pro­
cess which could only be accomplished in  t h i s  e s s e ,  by the  
use o f  aqueous potash solution* From a comparison of the 
s p e c i f ic  r o t a t i o n s  ©f the  two feeaxylmethylseetic a c id s ,
( the  s t a r t i n g  m a te r ia l  and the  hydro lys is  product) the  spe­
c i f  i c  r o t a t i o n  was, found to  l i e  b^tsveeu 33° end 45°. I t  
i s  known, th a t  c e r t a in  o p t i c a l ly  a c t i v e , n l t r i l e g  a r c  r e a d i ­
ly racexalsac. l o r  example, o p t i c a l ly  a c t iv e  m en d e lo n l t r i le  
i s  r a p id ly  recemised in  t h e  prescncs o f  e a t e r  ( f e i s t ,
*rcniv  der rharaast ie ,  1909, £ f£ ,  5 ^ 5 .  I t  i s  thus  h ighly  
l i k e l y ,  that.; extensive;, r a cem isa t io n i ' • i n . the above s c r i e s  of 
r e a c t i o n s <o ccu rred ’-during the hydro lys is  o f  the n i t r i l e  to  
th e -e e id ,  era  t u  .spec if ic  r o t a t i o n  of cf-fcensylpropionltrll* ■ 
i s  probably approximately 3 3 0'.
C vli) ; Malonmanoeiaidss* ;
Several a t tempts  were mads td  prepare s u b s t i tu te d  
melon ‘•wsmides from ethylmefchyicyenoaeetio acid ana from 
btiizylmethplopenoaeetia ac id ,  with a vi®w to  decarkoxylatifis 
the ■ o p t i c a l ly  ac t ive  uod if ica t ipns . ,v&fhi©:: r e a c t io a  could, 
however, rot' w  *• cco^listicd-. in:, any* sj^praolaole y ie ld  in  
e i th e r  essay. aaeL was.. #?;S.atuelly::;absndoned*-'
:, ,v I t  IS .o f  .interest to n ot* .h ere ,; th a t .Fischer, Shod® 
and &rauaa- .(tonalon^ 1114,-.#C)3> JS4) prepared, etfeyllsopro- 
j?.ylcy.8 noac©tic;...,ecid# -and., cpnyertf1 , th is  in to  ethyl i s o p ro ^  
pylmalonmonoamide • J i&  ?&s re solved into , i i s ;: o p t ica lly  " ■
sc.tiye, f s m s :. by th e , use o f ,  quinine-y^- ^hmi  {-} ~ethyl is o p ro*»
© opylm.slona«ono? id© .(m.p* ,116. ) feta felted.? to 1 ?C: , under,•m
pressure^of;-’l-S-^ C'- msu, ? dectrboxylation;;.pcc.urrcd,riaad«.was
complete., in  fci;cat y%mi na fc . • The ethy 1 i sopropylecctamlde.i
sab i i  v-i curing-th® course ’ of the reaction!- .The resu lt in g
amide, ■ in. 10;l ■ so lu t io n  in 'a lco h o l,  ?tb  devoid of.  op t ica l"
a c t i v i t y ,  end a fter  r e c r y a i s l l l s g t i c n  from hot' 4stor', i t
had the e*aio molting. t oi^.t: a s t h f  jd.ecarrciyif t ip n “ product
The production of o p t ic a l ly  in active  conyQuads by 
tbs decaf box.>lotion of _
, _ : r , . {ij.. c dylliydrQgfntthyiaotfeylmsloiiat©^ fe , r..: ;W 
, {1 i ) .©thylm$t£ylcyanoacetip ,.©oid.r ., ^
., £i l i ) , ,.bea&ylauth„loytaoscofeic..geldv.r; ;„ . £.„.
.©ad....... v, £?} ethyl l s o pro^yl&alooaono&mice
can. be explained on the sp ecia l intramolecular decarboxy­
la tion  ;m® cheat sir'- for ;^-kato jici&s 'proposed, by t.sohonkel ...sad 
Schenkel-nudln {Bel v;CMsu Acta, 1948, 3 1 ;'"514). such a 
mechanism. would lead to,; the t o r ?  felon of the eao lic  form 
of the decarboxylationproduct« tthioti- would of n ecessity  
be  ctov&id of op tica l a c t iv i ty .  ... Thus the decarboxylation  
of £ *) -  © thy lfcy dro&ene t  ftylmet hy Imaionate mpy bo formulated 
as fo llow s :-'"’1 ' — w-v >-
0  ,.lh — 0
0 .. —* II 0
E- T r a n s i t i o n 1-Stab©.'"' -‘■3
. . .  bonds breaking . or,.forming 
I position'?of- e lec tron "1 
v pa irs..sftar  f i s s io n .
C
A s i m i l s r  o fte n  ism . :.p r e p o s e d ;* f  o f  <tft® . o f c i is r /;r^e c? liic> fis«
-.,.. * ; :-. ■ Th© ' deee.r bpxyl©tion; ©f the . Bllcsloiiia 1 ;.salis  ,©£,  ^,=, ,* 
..©thy lhy4ro& © ^ lri*lon#&©» * v by ley a no *oet ie^
..aoidr and- bensyimethylpyf n© ^ctt is : ©..old.#.; jprobsb.ly :foXlois „s 
^d if fe ren t  re ac t io n  mechaniss*.' the - spec ies  undergoing decsr-  
. baxyiation fating the, sold smion, a® tfa® proton i s  in '  com- 
b in s t io n  u l th  the alkaloid* t h u s , ,.f o r . examplef the  deear-  . 
boxylatloa of the .guinin© . s a l t . of {*) -e thy lhydrogeae thy l-  
.aethylz&aloaate' may be, formulated as. fo l lows?-
' s@  ^ \ ' ^ c o o  :kq+"j ■&<" ""’ ' ■ " « , "
. {4} OC>C * ■■■■— +•-■ * H4V. f...C0o
K t ^  ^ C e C a t  E t r  ^OOOBt ; *“
, .  , ^ 1 1
“■ — ► ' "(*> " * v £' "
;  _-CjOOEt , . . . .
■ {£; represent;®..quinine)
Tfft© re a c t io n ,  i f  o f  the ' type v in d ic a te d ,  - mast b®' of 
the un im oleoa ls r ' type ,  because'th© i s o l a t e d -decarboxylation  
product was o p t i c a l l y  inactive*-'" a 'fro® r a d ic a l  r e a c t io n  v '•
’mechanism would a lso  lead  t o ’the 'production of o p t i c a l l y  
inac t ive  decarboxylation products* ’ ;Evidence fo r  th© ion ic  
mechanism, ' r a th e r  tftsa' the f r e e  ra d ic a l /  mecftenis®, fees been 
obtained fey a re Im re s l ig a t io n  of ; the &©rck*ald; £ ©yum© t r i e  ' 
Synthesis ,  which was undertaken as  © d i r e s t  consequence of  . 
the above ' 'experimental f indings* ' .
1'he decarboxylation of the a lka lo id * !  s a l t s  o f  e th y l -
■■• ... •' •- ■ :■ - •••. v v ■. .. .. .. X .  \  * : ■ .... ■ = -V ..".A #
aetfcyloyeno&oeilo. acid sad of. baaz/imethyloysnoaoetic ©old 
probably folio?;© a sim ilar reaction mecbasis® to that pro­
posed for the fdkaloid&l s a l t s  o f  ©fchylhydreges© thyla©tbyl* 
malos&tc* % lint ?..;.£ u-a i*y:v: h
n e e  « * ■
liie d e f in it io n  of the terra fi,asymraistrle synthesis*v i s  
due to y.arcfcvL&lfl, who stated (&er#, 1904* 37» 1.J6S) » 
"Asymmetriseh© Syntheses s i  ad .solehs, welcfce aus symet?l&ch  
con stitu lerten  ■Yerbis&angen,-..jiiiter'l&termsdi&rer Beautsung 
■ op tisoh-sctiver  s t o f f e ,  • ©her untor•Torm#iduag jed ss  ansly-  
* tischen ■■Vorgsnges^.eptisch-activ® Substanzea er&eugetu** 
th is. statement may ,,b© -.translated 'as fo llow s:~  "Asymmetric 
Syntheses-.'-are •:■ th o se w h ic h '■’'produce .-optically active  safe- 
stances: from. .symmetrically--constituted compounds, through 
the- intermediate'’ use' -of--optically ''active m aterials,, but 
sot -, o f any analytical:' procedure*** : i
:r Harckwald's 4 ® f in it io h - l8 '';stlli'-  ^generally accepted 
. io-dgsypf except - that, the experiments defined by the above 
sta te  Ft are sow a days . termed *p a rt ie !  asymmetric syntheses*» 
to d ist ingu ish  them from those' experiments not involving  
the use of *op tic* ll/-  f ctlv** ra ter ia ls*  ( thus a s , for  
example, experiments involving the us© of polarised l i g h t ) • 
fit© la t te r -  type', ofi synthesis'-' {at-one time termed absolute  
asymmetric synthesis) jls-now  eall^i^'an Asymmetric syn th esis* . 
).i::itoln:--th@"pr©aVht. d iscussion , the ■■term Asymmetric syn* 
thesis^twillyb©;retaihed^throughout - for ^partial asymmetric 
synthesis^^-esHhc^disCussioii^is'mfiirily confined to' th is
typ®, of /experiment • thM m m  .Absolut© ssymmetric syn th esis*1 
w il l  b® retained for those asymmetric.synthesis not.Invol­
ving the use of ..optica lly  e ~tiv© materials# , y" • '
M 8 rc kwa Id * s . £ sy tame tr ie  synthesis ’'e a& A g r o *nr a Id1. s
%-AxpIa notion o f the b&sgrlf" t * , , \ v ; .1
w In 1904, UarckwaJUi (B©r • , 1904, j*?, ‘ 343) prc^rred 
i h l ’“mono^brucine s a lt  o f etfcylmethylm©Ionic acid by c r y s ta l­
l i s a t io n  from .water, ..end ■ heated . the s a l t . to 1?0° at., ordi­
nary pressure. ,The s a l t  ...melted sad * evolved carbon dioxide,
t i * ” I ' ri
to . leave':, the. .bruoin© s a lt  o f ethylmethylc c t t i c  acid , T hm .
brucine s a l t  wealdecomposed. with d ilu te  sulphuric acid, 
sad the liberated ©thyl&©i by1 a c c t i  c t old %*• ♦> esi  ^A l ly  
pari f led , f f t e r  r e d i s t i l la t io n ,  the tc iu  0 a?e a *ol©rtmet©r 
reading In th e :.homogeneous. -state o f  -1*7 ' - (jL»l),. showing 
the presence o f e n .exeesa o f about.Id# o f  the,lsavorotatoxy  
fora of. the sold*
I i:/.' COOtilS ''-'.K-• ,-;. ■!.•■' ih OOOilB ':■ ■ - 'V -A ■'" i*i S g j 'Vi g^'COtfJ
.c  CT ■ ~+' -
' '%xr ^cooii" h .*■ ; m  : ^ e '
(B w i l l ’ b@ used throughout to represent bracin®)' "
fo  . explain'- t h i s ,  tn© . f i r s t  asymmetric syn th esis ,  
Mafckweld compered the mono-brucine c s l t  o f .. .ethylmothj Ira- 
Ionic., a. old,, to a  I t s  of tho type of sodium-;J-bromophth8 .l6 ts  
©odium.bydrogecsulphat®.. Hft^olatod out, that in ,such  
o a s e s , . we. would expect to get two,, types o f metallic,, ©alt®,
1 T ~ ' ^
~42~-
thus ,
©SO^SA;-1: !l30'40M-kd.gna-
uT
f y - S ' i  f  ’ T ilf  '6^ \y W iui .■ 9
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The f a c t ' t h a t  only ©a® s a l t  was obtained © a .cr y s ta ll isa t io n ,  
bm attributed to  an.equilibrium between the two forms in  
so lu t io n ,  thus ,
W V ,
Gu Oil
c o m
cii C2 )
As.soon es c r y s ta l l i sa t io n  epmoenoed, one.or other of the 
s a l t s ,  say (1 ) ,  would.begin to c r y s ta l l i s e  oefor© the other, 
thas disturbing tit® equilibrium In so lu t io n , ( 2 ) being con­
verted into ( 1 ) ,  and so eventually only i are {!) would Is  
obtained* He applied %hu saner conce* % to the two possib le  
forms:'''of'''the'ffiono-brucihe^'Mltv6 f'''ethylietjh'yisrJtloiiid sold*
i t ”
(1 )
.copHa ,,.r
‘GOOK . , I t
.cqcji,r
"CbCL’J
(a)
these  two ' forms $re.'jao longerA quivelent, s s  the presence 
of the brucine bed rendered the central earson atom esym- 
ml 11 1 c • ; ■ Off: c ry s ta l  1 i ss 1 1 on # p u r e {1) t; or - f 2 ) ?;woaid he A h -  
tsinedj - because the-©qnilibrium-is'AolutlonAaaBdisturbed
’43“*'
by-tile c r y s t e i l i s s t i o n  ipfoocsB-fo ^eo^rbozyistioii ;of ■;
c r y s t s l l i h ^  s a l t »‘ itf- t h b  sh&eace o f ' any ?o u t s i t  f a c to r s  
wlliclr isigiit lead to 'T sa ^ isb t io a ,  'would Jbe*vV boon expected 
to  y ie ld  o p t i c a l ly  pore ethyIs®thylheetio* eo id .  hU*H#%iet 
tfckt the product'ii.es ' t * r  from O p t ic a l ly  pure ,  s m s ^ t t r i * ^ *  
touted by 1‘ia'rok^i-ld to  three* :Oht of" f a c t o r s : -  7 ''■ u 04
( i)  Cartoon dioxide s ig h t  have been i o a t  'from t h o  : 
ui-$ n e u t ra l  .1 sed:'’portion of  the go lea  a le ;
(H ) the product s ig h t have raccniaeci e t . i;t hm high
. . . . . . .  * ' '' ' ’ G ■ . ; • ■ • .  - V. f V. .  .. -• p. \  . S.
tc*anurture employed*  ^ 5
ead ( i l l )  winder lag  of the alkaloid  from on>a CB.ruos.yl
£roap to the other might have occurred*
C r i t i c i s e s  o f  r ^ ro k^^ i (V  ® View soul l a t e r  .Theories & bout 
'• the f ^rc *•**«• Id /»symmetric 'ynth^sls* ; • ..,/.■■
’^ ■hv !:'''::0o!ieii: ehd:l>e'tter;soa {0e;r*, 1904* 37, 1012). pointed  
out, thstrihe ysrekw ld  ’experiment him not en asymmetric  ^
syhthes’isp ;;^ bat u&s eqaivelehtr to Resolution- ;'toy *
I bb tea r  s e t  hod* Involving tho -use 'of -an'alkaloid* £n se«*  ^
lutioaV' befordthe;addition "of ;brueineV-"the two^enahtlomor-
p bods' riohs-
M©^  ; ; --C00H- , C^Ou*
‘0 <y: cm-e'dd^rp,. .y,
ii»t ■ GOO . 1 /COOH
were "present i^n ^equilibrium;e the a d d it io n  vof. br.uoine,
the ;'B8lt'of- ® m  -or mother -of Pthes o i l  one :woaid - c r y s t a l l i ^
f i r s t  * '*; t h e ' Important point"' till to tho two ions' present ,
eir©&dy. contained ©a ©symmetric carbon ©tom before th© •
. ,t, : . #* ;■; . . , , * 
addition of brucine*' A true ©symmetric synthesis was one*
where'the r structry in tho parent moiocuie was"produced
©fter combination with i n  op tica lly  active  compound, "ore-
<ai iuHmm ;m t  n r m m m
over*"if7 il"wsr@ possib le  too"crystallise t s a l t  o f n th * l -  
ffietfeyisasionib*^acia"«ith:'an o p i i c s i i y 'in a ctiv e  has®,'" and^s^- 
/p srsts  the two" forms''of ’: Vhe'" s a l ty ’"' : ' :;v ■ ■■"“': ;'
^CpGH::;:,rc- ;:r.y^ r lu s l
: ■■.-. -,0  -s. ■ ■ 'Slid -
, ,  . ht .. v-. «,. . . .  CCC.-Ui.. *  ,.- ■■  ^ Mt  CGi-'H
then-decarboxylation ana decomposition of one of those - ■
s e l t c ,  would ■yieid' c* t ic e l ly  active  hth>l*nothylt e s t ic  
acid , without, the intermediate n&e of an op tica lly  l g i I v ®
9  IMTW inWii'igftiHdifHtiiriiwiJTBiiwmwi
m aterial, es demanded ty /^rckw&ld1 s' ©in-'definition' of' an. 
^©symmetric synthesic* • : ' ■ ’ "; ' ’ ’ " :"'i' ■
L.arckvald (o e r . , 13c 4, J5£f IJGC) Ju stif ied  h is  f r s -
cr ip tica  o f the* experinant as a true ©eym.etric ayathe &is.
Be pointed out, th at’ the posfcuie ted ionisation'' of-- tM- acid ■ 
did not a ffe c t  the resu lt  of t hu  reaction , as fee had octalnod  
an 'optica lly  active  etftylmathylaeetie .acid , m'hen • the bru­
cine s a l t  had been c r y s ta l l is e d  from non-ionic solvents^  
such as diethylefchor and chloroform* Poreover, i ue *osfcu~"
J .1 ^  ... ... \  .. ,.................   . .  ■ ... .- . ., , ;- , . <:> .   ; ,..t
iattd^reid iu ilD E ^ o f ' etobylRetohyimaionic acid by «?a o p t ic a l ly  
in active  b@s©, bore.no r@seuiiyls.iiae. to thv. actual experiment, 
as 'ito .wouid^hav© involved separation of" the"two’c r y s ta l l in e
f  f c t a i r , ; . .  a i f c g a B t t f t
forms, o f  the  s a l t  T.fey _ ,tfesnd*ptcfeinstt| , i.eft f f n s l y b i o s l  proa#-.
f i j m s t r s . ,(B@r. ? 1903* .JS&/ 21^^ 
experiment under milder conditions of. temper*tur#f to see  
whether e product of  hipfcer optica l  purity jnlehfc be; ob­
tained, by th is  nesns* lie aceerhoxylstcd the. mono-brucine 
s e l t  ©f} eth>Inethylm?,Ionic ecid  Op hosting i t  to 120° in, , 
vacuo, h e  is ol? tact r a  ethylmethylfcceti© ecid , which. ho
WBUjW.-V.um'ifwr^Wtt ' --X- ■■ . . .  •„;. . : v .< . - -..- \ .  .•
c la im s• to contain of tho laevorot&torp form, thus
apparently ccmfirming h&ro^aldf s v i e s ,  for the low option!  
a c t iv i ty  of the iso la ted  gcicU . .
■ t h i s  experiment has been re invcst is?  ted in recent 
years by £ls#alohr b n &  /.icier (Bar,, , 1 2 5 % *  7 1 % 3 1 7 )  * d isen-  
lehr and Keier carried out numerous experiments* asctr -  
boxylstins the mono-brucine. s e l t  at various temperatures 
from 1^0° to 2 \ U ° . they found,the ,optical  ac t iv ity . .o f  the 
product of decarboxylation to be independent of the tempe­
rature employid»,.._aad,.the,,specific rotation of the iso la ted  
etbyi&athylpoetic acids* agreed close ly  with.the values ob­
tain*- 1 by d a r e s a id ,  {approximately lo/S excess of the lsavo-  
rotatory f orm) « , , , , d:,V /.,,, ........... ...,,,
£ul«r ( t X l z e z o i m  0hemi#vdoi*,ls3ym.©, , X9o7.,. 6 ,  P43* 
1071)^thoupht that the optica l  a c t iv i ty  of tho decerfcoxyle- 
tion_product might have oeon due, .to d if fer in g  r c t«3 M  de- 
carbpxylatioa^of-.the,.two..,forms,of th# ferucin# salt* under 
the catalytic , . influence of t^hf brucino,molecule. I t  was
demonstrated; la te r  • by,..Br edl||vend vf  £ Jans -,,(Ber * , ,190,8* . j£i* v- 
7 5 2 ). t ■ tbat ■, stereoisomers , could jl@ce.rb©xyl»t$jSt different..,, 
r a t e s . in  the ;..pres@ne© ,o f  ^ optica lly , aetiire .o s t e ly s t s . - they  
found, .th a t t h e ,r a t e -  o f ,:.deesrboxylattan • la,,aieotin©i solug .*' 
tiem, o f , th@:stereqisom eric,.forms> ofh cam pfcoreerbpxylic,.,r 
©old d iffered  ap p rec iab ly ,, the^.dextrorotatory£fo r i ,  d@ear~ , 
feoxylatiBgv;Kt;a:: ratev.1 3 |; fast#r-.th en  the,:Is§v©rotstory\. modi* : 
ficatlon*  V ;ifajams,r@ls¥@atisaf©i; t M s ; feaotioa.-morej t i  o~ 
roughly p later; (Z.physilcsl.Chfffl. *. X 9 .1 0 »- 7 3 *; 25) .# -;:ama ;foard, 
th at,th e  stereoisomeriG-'-modiflestions o f .b o th *camphorosr--- 
feoxylle-eel d ..and oromoesmphoroarhoxylic acid .choked d if  -  " 
far in g-rates  o f .. .deeerboxylatioG::;nader ■ the c a ta ly t ic ,  in f  In- - 
eace,.of., variou s-a lk a lo id s, : s m h  bb q a l n i m , yBudi:q u i n i d i m ■ 
fa jans ;also.rfound,--- thst the acids de carboxyls ted mo re read ily  
ish the,, presence .of,,, the a lk a lo id s» ami .concluded, * that,; t h©_:; 
a lk a lo id s l ss Its,', ware..'less s t a b le . than - the free  a c id s* ‘ 
fa jaas  .pointed o u t ,'th a t  an"essential d ifferencebetw een  
M s '-experiments.and the larckwald jisyrme tr ic  Synthesis , . 
made th e" possib i 1 1  ty./of an .explanation of / th e  :-Mar ckweId ex* 
per latent, : based '©ir th e •c a t a ly t ic 1 in fluence o f tb s 'a lk a lo id , ; 
extremely uaiikeiy%  ' ln  M s . experi^« ntsj-\tlie. base' was not/  ■ vX.. ■' 'Xv
in  chemical'©ombi&stion-with the' decarboxylation product,
end was- thus-:-e;"true-catalyst,. ■ whereasXhXssme could' n o t ' 
be said of the brucine in  the..Marekw&idAsymmetric S ynthesis .
-^fl^njieyer (Mochcm.Z*, • 1914, 64 ,,  3 8 6 ) "claimed to  bare 
shown, jfchet^the^deeree^-of .op tica l; purity o f , th e .decsrboxy* -
latter* product In t  ^ .r ch ic le  /sjikvsfcrto synthesis  ”?s a l-  
t@r'8 ^::fe>y recrpstaillsRCloa of the brucine s&lfc* ‘ n© there-*-.. 
f  or©l: advanced an 5 explans t loir of • 11 * line at > b? se& u* cn
ore o f  the normal methods or resolution* involving th e  us# 
of *n alkaloid; But >rlencaeyer him self aescribea a further  
experiment * where the ■ bruoinb ‘ s a l t ! of oth^ Ime th> Inaloalo  
ibid* obfc*iced’by'expelling r l l ’ the s o l v i t  { e t i^ l  t loobol) 
from* a so lu t io n ;oontsinir^ equivalent amcants'of 'acid"and 
sikalcid* ec'sr6bxylated, and a^Eifi’en optica lly"aetivb
pr'oduct | b i  ( a^proxijat^iy? tixa: norma 1 " ’ sp ec if  ic rotation*" 
was obtained. hrlcnmeycr a lso  attempted to explain iris 
txrc&^ald * symmetric hynthesio on tin t cl** of h is  theory 
of ;:#/bymxetrlc 'induction*4* pccor&inc to th is  theory* the 
brae ins exerted s *digtorting* e f fe c t  upon the? ethyl methyl-* 
mslcaic acid molecule* and ‘as a r e s u l t »*rendered/?tlie ^ moi** 
cu ls dissymmetric*' thus*
€ 0 0 1 1
symmetrical^ e IB-asyiBsittrical
Tab asymmetric forms-of ethyimethyiaaibnie Bcid ®sr@ pro- 
dacou, which combined a t  n if  re-rent rates with brucine, i n
verification ,, of th is  %hmry # ^rlemioyter claimed, to^bavs......
obt^aad. dexbro- and leevorotefcory forms^of
acetic  acid , by dectrboxyl*ting. f in e ly  gronad^U turca of
etfcylmefch* XrsaIonia ac id ,  ttlthy leevo- tad d ex tro ro ta to ry
t a r t a r i c  acids* , t
the,; Erl$nmey©r theory^ofy*Asymetrix; ladttction^eould  
n o t ,be confirmed;upon reiBtrestigstion*^.. Ebert.and, Kort&a,, 
( B c r * 1931/ §4,:.542) * showed bh«t the' optical; a c t iv i ty  
nna.ueed* in.. cinnamic. acid, by jurleaoeyer (wi u ^  i*X. , 1314, 
64 9 296) ty the use of tartar ic  to idp w*©$ du<* to, traces of  
en.,,optimally active c* t c r i f i c e t i o a  product, v.hich t f s  not 
r tso fa d , froti ths. cinnamic->cid,. ©md rendered It  op t ica l ly  •• 
a ct iv e ,  fcorfcixn, in »n a r t i c l e  en t i t le d  *;;<raer© rorschungtn 
bber die o» tlsche ,AktlYit£t chemise her ;:olekale*f . {sesail*
, c '-e i.V ortr .» 1 9 3 2 , i 0 » 9 ?)» pointed out, thetJjrlenmey cr • & 
"iniuced* op tica l a c t iv ity  of etr,ylme t byla o © t i  c acid with 
tartar ic  ;«cid.fi,,might, a lso  ,t have been due to traces o f  an 
1 1  ^ a ctive  e s t c r l f  i cat ion product f ,.'T ho . Jrlenistygf 
ext jrim„ntt « e s . therefore reinvestigated  by Eisenlohr and
** - . '  « - - s '  :  :- •:*, - - . v  - .v
ICeior { l o r . ,  1938* 71, 11-045* They repeat?! *rle ruseyer*s 
experiment*. but d issolved the u*carboxyls felon product in  
aqueous a lcoholic  a l ka l i ,  and ramcd the so lu tion  fo.r;.e,.. 
short time. The residue ves th„i ^onteM ay ir  t! * normal 
manner, but only o p tica l ly  in a c t iv e .ethylmethylecetic.*$id,. 
wes iso la ted . -The experiment i s s  carried out .under •,such ■ 
con&iUc* s ,  the t ‘’subsequent r*cumis&tlQ& ..of ,.th© dtcarboxy-
lafclojf product could -noi ' considered*"'. ■iisenlohr end
?l@i©r claimed* by' th eir  experiment, to  have remove a the very
I s s t  experimental foundation from the theory of Asymmetric 
Induction***
fcort&a ( . ohea • Vo r tr . , 1932, 10,  9?)$ based hi s'  
explanation’ of  the icerekwala Asymmetric pynthesia upon the 
different rg»t<*g o f  f c r ^ t l o n  of  the two bisstereoisomerio  
forms of the"'foriieine" s a l V o f  'ethyimethyimalonic aoia In 
so latinn . e p o s s ib i l i t y  *hioh had‘not been overlooked by
f t t i i f n ’IIIWliriMi.tiH— WVi»lB8H g |»W W P  ■ *
MerckwaId himself (her*, 19u4, .37, )•  On th is  theory,
d ifferen t amounts o f  the alentercoisojicrides were present 
before c r y s ta l l i s a t io n  commenced. Thus the L'arctfweld 
Asymmetric fyntheui® was analogous to &symmetric syn th es is ,  
dependir^ for th e ir  success upon the d ifferen t ret©- o f ro- 
a ct io n 7of ■ di&stereoioo&cridcs, for example, thoso d pu* ung  
upon;d iffer in g  x stes  of e&ponifioslion (e .g .  Eclteaoio and 
amith, 19 2 % :§ 8 9 ©9%)«  ^ ''
: yise.-mosb.;recent'■ invest igat.it a of: the diarckwaid-'Asym-,, 
metric .Synthesis., ties been.;, thstp'of sisaalohr,:.aadsS.@ierm:;:;.;:xv 
(B er . ,  ■ 1933,:,21,.• 997 } » 1  cTh e i r :  chief'^experimental-flndiiigs ■ 
m.ay,,be,:sum!fierlsod <.,« follows; -
U> ^Kecrystall 1 b b t i o n ;of.-.-tht.;;bruoineksalt of, ,ethyl-  
thylmc.Ionic .acid had s o weffect;,upon the:pgtic©l?.pu- 
r ;:r i t y - o f , the.,d©Gerboxyletipa^product.,-.Heace they- .con- 
p-,;;., - ;• eluded, that' iho-oompositioa-.of the^mixture of - ..the' ■ - , 
vdiestereoisomerides was always th® same.
Cli} I1 he, rat®, end.hemp@r©ture .pf/.dacsr.b.Qx^la^ioa
\ .. . .. h8d no effect.upon tbe c* t ‘»8 Cv.esr'itxy-
product. This finding ©©emsl -.to, .contradict th ?
,theories o f , !:srak%eld ana t . , .*,»
_;,c. -v,r . # C  liiJ-. ..'■ M hm  th© jferuciim sa lt, was JsGompos.fd;,l& high  
,,... , boiling. so lven ts , only an o p t ic a l ly  in active  dacarboxy-
./:. -V; -  , ,  . - -  .... • .•* ; • -’v • *. ^  ‘‘ - - ; ^  -
, t,«,lati©hvprpduci could ho obtained* . They eonel»'J v
that, i n  t h i s  cssa ,  t*w ,disst©r.©©l®©m©rid©.s nr ©re p resen t  
in  .the. ;ra t i o  ?.of; 111» r ,,:v *■■,,,, * r, ,,,, * ,. r ,,,,
.Other ...alkaloids£gav© o p t i c a l l y  iasctiv© .ethyl**
: i. nethylaoetio acids, whenever the alkaloid, would not .
JV:, gl¥e.1a:,orystalilBe. s a l t  with ©thylmethylmsIonic aeid . 
/x^ hey concluded, that here again the ..dieste^eoisomerldes 
..were .present ,in the ratio. 1:1 •
, (vJ... „ v ^fhey ...repeated ,,the, &srofcwsld Asymmetric nt! o~ 
successfully. ,w lth e.other,;! .disuhstit.ut^d^m&lonic.,.
acids* . ;  ^ .■ 4, ,.
’"’"’"""Til©y"cdhdluded, that tLs ’irc& ^lc1 Asym^wtrio /cth*~
* ,,. . . v ... .. v-. v .... ' - f i  . . . .  . .  -•- ■»• •> ., . ,  .
s i s ’depended "'upon th<» f a c t ,  that' "durii g tno o r y s t a l  i f  sa t io n  
o f  ■' t  he '""Mi d ; h r  uc i ne ’ sf I t  "of ■ # tiiylme t  fey li I o n i a ? e ci d "for * :;i
o the r  s im ila r  acids)  a d is turbance  of t u  € ' be^ ' 
t ’^ een the d ia s te re o iso i te r id e ^ 'o c cay r id j"d % e£ d in g l i jd n  " tho if  
d i f f e r e n t  s o l u b i l i t i e s .  The r a t e  of d^  eou*osltiort :':o f  'vth© 
two forms must hf.v© been th® same. ■ fh e  formation of th© 
#dex tro f or f laevo1- "forms as th© l e s s  so lub le  *.&& determined
:® t*ts& 1 © sia it 's  o he u tce^th#- os,} £r&©ir i ©■■ earbon 
V.tom, *nd the excess of t il ls  form over th$ second, became 
evident froa the sign, ena magnitude of rotation:' o f .■ the ' j ‘e-  
sa ltin o .ec ld ...  tn  the other-Jh *us, la  so lu tion , in  the. fused  
.s ta to , as «‘@11 ;®» l i f  ike-tmor^houa gl&s..B.y-:\jBol 
Jlasteroaiscmcrlue© existed, in  the.vprop9 ^t;lon; .prvl i  l f:^ ;and^
In  view o f  their  equal ,m t m  of; deco^positionls,Ifee;,final v • 
products ^ere always o p tica lly  inactive* . :. t
4V;v th  subject hss.v>,een reviewed £ gain .recently.
BitcMe, .(Advances ,in lazymolojy, 13V/#. 100),,. .who. ..stated,
"It sesns curious, that the f i r s t  experiment. to bv? claimed 
a d e f in ite  Asymmetric gyatheois, does not,.,appear, ./to... ,b®.; 
s t r i c t ly  es&icnable to any of the &cove (esymmetric eynthe-. 
sea) c la s s e s • * , ,£ 1 tch ie  pointed oat, that the Jh©ory;,,ex- 
pressed by Slsenloh? .>.?&£ :.;oier could not;, 'hsve /.been ..entirely-  
correct. i^laatereoisomoricies should, differ,, s ig n if ic a n t ly  
.in ,.f :l l  their  physical,. properties.,, and, i t  ...was ' d i f f i c u l t  to  
accept i isenlohr End iieii r* n, a s s e r t io n ,; that., the. .die stereo** 
Isom eric.: forms of v th e , brucine' salt., of,, ethyImethylmelonic ,w 
acid , fllminated oerbon dioxide' at the - same ra te . 'p it.seem ed  
XU ljf, that.;.the/ f i a a l ;'optical;>:Ctivlty ..%‘as--the r e s u l ta n t ' 
of t*o factors, pp a. more or \i<ess,-.Onesided-, asymmetric,, trans­
formation, followed by o p t ic a l ly .s e le c t iv e  breakdown of  
diester.eoiaorjerides*'*,.., p;; • p  '
( p r  *
f u r t h e r  druerlr .ents on the V.arcfrfcEld i s y r a s t r i e  n th e s t . s .
HUjM^ rjn mM I ■< aifl M U  nip«rf~Ty>>in>n*»ftyi’illMn-inii.'Tr-*rjii u ii’i i| ' I ■■* j  i1 n1 i'ii ■ ■■»-• y y r r * '  - f ‘ —     i » » n n  i* * i i i i i i i ' i r i i f  i ■■■ nrr*if»m »*n n  ir n r r i iw aiw iin  'W in  W W  'H'i n '- i riWiriilWiw'm mf M
6 ! i i e  s e i  tfeeorj to «cco.uat , . . f  o r .> .the. success f
o f .'..this fxpori^aat* ^
Xn oraer to deiermino whether the re la t iv e ly  lo* ' 
op tica l parity of Ih r  accerbox^L tion  product of the ’ilerok- 
ns ld  Asymmetric Uyatfcc&is ve^ dav to raeen isa t lo r i  of the * 
ethy&motyhlacetic acid under'the expertm ental'coalitions,
the o p t i c a l  s t a b i l i t y  of ' tn i* .  ouostance lias been s tud ied*  
under various conditional I t 'hass been found,- that 
methyl?e«tic acid shows no appreciable lo ss  l a  rotatory
■ ' . ' Q- - fy
power, when heated to '180p l o r  -• three hours, heated to  SO'" 
with excess aqueous potash 'so lu tion , :x>r whoa' maintained 
at 30° .for .-tea hours,jf.tth excess ,J sodium" ethoxlde solution*  
I t  therefor© appears unlikely,' that the r e la t iv e ly  
low'Optical purity of tbo Iso lated  ©thylum thy lec  e t i  e acid ,  
obtained in a 'fcarckwald, asymmetric Synthesis , i s  duo to  
re©emisation of th& b~o*rooxylatlaa product*
III® experimental findings obtained as a r e s u l t :'o f" ' 
the decarboxylation of op tica l ly  act ive  maIonic acid der i­
vat ives ,  find ready explanation on'the theory of  i a t r e - ' 
molecular decarboxylation, as f i r s t  *1 0 , 0 ^ 1  by ciu a f e l
. • .'• -  S- ^  X. ::•. ., /. I  y  g  y .  , r . v
and fcheaxal-AUiln (**@1 v*ciim*XciaV ' 1948, .31, 514) fo r  the  ■ • 
d@cerbd:xylstion of ^-ketd*'acids*'d" .
The dec&rooxylo t io n  of a lk a lo id a l s a l t s  of o t t ic - ' l ly  
s e t !? #  s u b s t i tu te d  meIonic j iM  ©ya&oecefcio) ac id s ,  can be 
Interpreted on the I g l  type of mechanism, 'involving the
■5>
i a t o r  sacdiat qtmbt i o n ■'©H-;1'&;■ carba:&ion** b&-1 sL th e s# . -©asee 
a" :free-:- proton; :"is? no i-'lba'g© .^-iaVailabl©v:t-©, fava'hr*,'&h«o in tre -  
m©l:«oa'Ia'r:'i©feo'tlo'n- meoft&nla&T* «Mefe-'la^^rofeebly:raisoi:Mn--’ 
d&re'fi ^byvth'ir pr©sa^ceiror^4.he^valii:aloi4;;^ IW ui#^,^hi'ch in: ■
all-'oaBta-^la' -wryimuch la rg er  ^hasr1* ^  * < vm t--n o X m u l€ »  - 3  
^jrvie,xurniisgv:again ^synthesis.,
1 abcun assume/* the'h-nrynfcelllsabion tondnop©rate,- the bru­
cine s a l t  into  tso  forms* due to an ion ic  equilibrium b e - . 
tweea . them•. (Marckfffeldds. theory) * and'.suppose, ■; that-. th e ; s e l t  
that comes : out ■ o f . solution- is' only, .th is  on e ,; ■
: ..{assuming a r b i t r a r i l y  t h e *  form)' '
%*• i '\ r> ••.}. *.. ■• -V: y ■[ ■ !i •"' "k. C '.•.',’-. s'. •' •:/* ' ’1 :-I ■-': '■' > ' /  .’ /  !•■'''• >• >  I'’ f. -V'i •. 1 h";. "I V> /  ' :. ■ • V:
There,. i s  suf f i o l o n d 's im ilar ity  foetfteenl th is^sslt' -and
to  • m a k e  d e c a f  b o r y l a t i o a . n f  i these  t w o  s a l t s  r b y  3  s i m i l a r o *  
reaction mechanism/ n o t  - a t vsll^ u h lik e ly . *,&,oarboxylatioa
©£v ( l i ) - - to  | 1 ?# an op t ics l ly^ laac t i i r®  tdecdr boxy 1st  ion,:.pro**:
dubti--has"supported.r-theivle«r .that,.
a) the ic a u t io n  i s  of iho s r, l  ..
and b) the CL.rbshi0 ii fcr^cu as can in term ediate ,. i s  not
o p t i c a l ly  sic-ble*
I f  a earbrnion i s  formed.during th er decarboxylation s tage
o f  /;t & ;'Eiirck:w&id Asymmetric &yn*r ^ l s ,  nn4 i f  a m t m u i o u
of such a type' is'not: optically--'stable, i t  fo llow s that
’ ding ,-MpQa -^resolution* 4arins;; the c r y s ta l l i s a t io n  .of :,tha 
tb?ueine sslfc, w ill"so  "longer explain' th®'production o f sn 
o p t ic a l ly ie o t iy o  :ttliylm@tiiyiao©tlci; scid>";:sija6.o. -both' forms 
,  ©f. , , the ybr uclne,...»«11 'wi 11. produce & eerhftaioii^
which ' ia  not-.optically  'atehie* , : • , ' L’
I I f  this,' _thaor„ b- ¥§sll£ls: wnat is .tj io , explanation d>f 
*the. production'of..or*..optically « otliylmethylseetia :
,aoid,, -during th e  M@rak«ald Asymmetric .synthesis A ,_.,The 
,chi.of/difference bev.o?u the Jteaer.boxyla tion. of, t i n  two 
s a l t s  {!} end {11}' i s / th is *  In  the;©see of the itarclcwald 
Experiment, ' the decarboxylation product"is i t s e l f . t n  ©old, 
which is' capable of combining ' c h ^ ic ' . l ly  with the a lk a lo id ,  
whereas:in  the other oxperimtnb,>the dooarboxylation pro­
duct i s  fa  e s te r ,  unable to combine chemically with the 
alkalo id^ , fhas on the &t, l  type o f .mechanism,; the. formulae 
of , the tiso oarbaaions B i l l  bo, ,. g ...... „. -. g
a l l  Vthsories y6f ...the la robao ld  ^synthesis ,depta-
Me.
.ii t
:i i  k k::
T
C^OO • lili
respectively
during .the Marekw&ld Asymmetric a y a th e s i s ,  assumes th© 
loss  of ca rb o n d io x id e  to occur largely* a t  the f re e  ce®~ ■ 
boxyl group*)
" ’":fh@esrbenion..; ( i i i j  - ' s i i l i  oon ie im r © ce n tre  of ' 
asymmetry .{within th* brucine a c l t c u l e } , whereas Civ) does
not* - Combination o f ©gprotoa leads  to  the fo r -
. - • £ » '  . :
' ;  : ' :
mation o f 'd iesteraoisosier ides*  •flies# a r e ' d i f f e r e n t '  chemi-
e e l  compounds, sad t h e i r  ra tes  o f .formation w i l l  not he the 
earn©* I t  l a  £u;;..ested, th a t  the reason fo r  an o p t i c a l l y  
a c t iv e  e thy lm ethy lsoe t ic  sold being obtained as a r e s u l t
., V..." -i y  g . ‘ i}J A ' . g ,  >; A  £', ':.y V  -% ■' ‘ * '0  '4'-*' " n .V 'v " ' v '?! E V  "  > g  •••' A ; E >.A - g - A b  • ^  . ’■ •• -•
of a garokwald Asymmetric S yn thes is ,  i s  t h a t  the r e t s  o f  
formation of the two brucine s a l t s  of ©thyimetfcyiftcatio 
©eld d i f f e r s  by the ex ten t  o f  about t e a  per cen t .
iSb.m
Mef e W  V:-
- I  *
CCU I :, |I3:*;v
c o o t .  E a t i  .• '
That the success o f 'th e  f&erekwsid Experiment i s  
Biif large extent due to the c a ta ly t ic  action  of the"alka­
lo id  ( e * f . Malar, aIlgam© in© Chernia der MnzynaV 19o7, "
243), i s  rendered unlikelyjoy' the fa c t ,  that Ui© decerboxy- 
l&tion o f ,  for example, the quinine s a l t  of (4 )-ethylhyaro-  
gene thylaiathylmaloaate, has produced only o p tica lly  ineotiv®
■,  . , ; . p q  s i p .  .or'
&If-; the optic%l ;ec t i¥ ity  .of,.. the. i e o .a p ^
,&uct;.:©f the ier.cfcwsildq.£sysM©tr.lc .gynthesis.;, ip  lEde^'adent 
.pft any ^ resolution** daring the c r y s ta l l i s a t io n  of the alka- 
lo id a l  s a l t .  I t  should o** possib le  to obtain an. o p tica lly  
active  decsruoxylatioa product" froa a salt- “o f the type* i j :t
. ;.e ^ c o S i ’ a a 4 , :  V  "  •
• '' ' H #  „.,A " r ■■■ ■ jy u"' • '■' * : ’ ' "
provided ttiet snob 8 moleoul® cen b® decerboxyleted' under
mild.;; enough ©.©adit,ions® qfhPmOenfcrel carbon*; 8boi%ls, 
longer^.asyrame.trIpi In such- & .moleeule, =. .and-,tha.sA■?rasolutIon* 
d uri ng cry s h e ll  i  se t ion X s.,;--00.1 long er poesi-ple • ; q ,5
e^  locordisigly-, the ir u o ia i  .asIt, o f ethylm ethylsslonic ' 
acid {witli:;twopqulmieniu;©^ .prepared,^.en&;.t
■obtained-- a s - . lo n g n e e b le - l i?  <. crystals^,or *3® p.- 15X~1S50 *., r-^  
iwhen: .;t|ie,;salt #«>:«■■.Mated;..to I t &_■;»©lti.ng-: point;.,■, It-, slowly 
melted with, effervescence, which was only complete af ter  
several* hours. . The reaction products wtsrm id en tif ied  as 
athylffiethylacetic acid re fra ct iv e  index, t i t r a t io n ,
ch aracter ist ic  odour and £-broaophenaeylester)* end brucine 
f{ia> p.-remixed -nupy end/ sp ec ific ;  rotation).., -^obtained, in  vy  ' 
alm ost,-theoretical;y ie ld , in.-three; experiments,..performed, 
the optical.: purities.;.of;ihe.,isolateel athylmethylacetic  
acids -;ob t a n n e d , e t ,  160-180°) p . lo *8$- 
•and, 12.,5$,. ( s a l t .hosted, at; 153°}.. r fiie $c.id obtained jsaaa'**
-  £.57-
JLa eyorot© tery, 1 a .eeoh case* x U  s ign  of rotation  -Is, thM: 
earn® a s , that obtained. in the *arohwt’ld  Asyrinetrio syn th es is ,  
and the magnitude. is. of,, the. ,e©m,e order< {1C><) * although a. 
:l i t t l e ;.M
J DOS*, HIT \ ,. .. , L.-,-. *-,,r ..-K,,P r.,..w„
" ;.\ . Q " * Co o-  ^ >"***$*■ C<" 4"' O
' , : St"" ^ c o o :  HS4*
O ; . , .  ■: \ ,  ; :.( ■:.  ^ '  .’ '  . *’ *
The o p t i c a l  a c t iv i ty  of the re a c t io n  product js^kcs I t  c l e a r ,  
th a t  the  fsrck&ald *symmetric g /n th es is  pr or,ably does not 
depend, for  I ts  success, upon any ’’resolution"* a is ring the 
c r y s t a l l i s a t i o n  of the brucine sa l t*  , , .
.. I t  wfss thought th a t  further ©via@nce fo r , or eg©last 
the theory outlined above,- might be obtained, by th e  decar­
boxylation o f  esters" o f : o p t ica l ly  aotiYe carbihols _(ROB), 
of the ty p e / '1' ; v  "
* f
Me ■ .^COOa ' " " :"
, , ^ 0 ^  ‘  .
>ccjcii '•■■■
and observation  of the sign and magaitu&© • of-,r o t n 11off of. v 
the ethylmethylaoetic ac ids  obtained,upon hydro lys is  of 
the decarboxylation products*
“ r: v ~ The: pi t,par©%Ton' o f h a l f ;'esters'' o f t h i s  type,* s t a r t t ig  
With" e t>»y las® t  hy la s  iba ih  a c id ,7 is"'only possible^ with- oonsi*
-5 3 -
t-s.rU'1 Iz ' vi i  &.:i* wife's i t  s &;.■% T/rurEi 'po#?- k h'K* '£,-/■ 
dereble experimental d i f f ic u l ty ,  and ithe m?aimjii y ie ld s . ...ob-
tsinsDle are only about 35,-  ^ The prepara t io n  fn l  accarboxy- 
lsfcion of hydrogen-(-)-nontfcyle thy Imathylmalonat© and. of  
hydrogen-(4)-mathyllBobut^lcarbinyletfcylmethylmelonate i s  
described in  th e  experimental section* t m  s ign of  rotation  
o f  the i s o la t e d  ©thyT&etfayIscetio acid , was in  both cases  
th# .same as th a t  of the csrbinol employed, and the megni- , 
■tula of  r o t a t i o n  was.very much smaller than that of the pro- 
duct of the r.arckvald Experiment* The o p tica l p u r i ty  of 
the ethylmethyleeetie^ 8atds,,was ,0*7yt-.ana 0*6^ re sp ectiv e ly ,  
rreesufclons were;Jfcaken/to ensure that th© o p tica l  a c t iv i ty  
of the products was. not due to traces of., e*r»inola , e s t e r s ,  
or other impurities* I t  i s  x}°& sibie, that the s l ig h t  o p ti­
ca l a c t iv i ty  of the ethyImsthyl&cetie acids in these experi­
ments, was due to  a s i d e ' r e a c t i o n , : smcli a s ,  _ ,s
t  k O  ■- i '  y  i .  w \ j  i .  i '  . ^ . 4  ®  *
. . . .  m m  - ■ (w
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i; 7 ■ ( in  unequal amounts)
That .'is, p a r t i a l l y  o p t i c a l ly  s c t i w  ethylm eihyleoetic ac id  
may hav.® been formed by aa ©symmetric,- synthesis during the
e s t e r i f i c s t io n ,  sine©' i t  was so t found possib le  to separate 
the neutrsl e .t^ r  fron the sold ester  by extraction  with  
sodium bicarbonate;-solution  .-from ethereal solution*
.. i t  follows from thes© experiments, that m m  i f  the 
optical^: ectivity-rof .the,-- ©th^lffiethyleo.eticieei.ds obtained 
we s'^  not .-due .to any.-.©id©,;reection,.-the.^opticsl;:.purity.;©f the 
product, was only o f  © smaller order., (shout 1$ a© compared 
to It ) ,  than that: o f the product of the Msrckwsld Asymmetric 
Synthesis* p:;:.
■ I t  seems highly prubsbie, that the decarboxylation of 
these h a l f  esters  largely follows the same reaction  mecha­
nism, : « o t te t j  advanced- f-©r: ibe^eccrboxy.i©ti©n;: o f  e thy l- - ,  
hydrogenetlvIracthylmalonete• t h i s  would lead to the pro** 
duct Ion:,, of the-enolic  "Tor^ of the Jeccrfcoxyle t  ion  product ,  
which would r e s u l t  in  an o p t ic a l ly  in active  ethyime*thylace- 
. t ic  acid , a fter  removal of the earbiaol by hydrolysis*
0 0.
»  * It*) (-> I (f)
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■ tr a n s it io n  ;;tate.
bonds hroeking o r 'forming 
1 p o s i t io n  of electron
p a i r s  a f t e r  f i s s i o n
Attempts.-were made by Ives sad le t t ie t o n  (J #0.3*,
19^8, 1C85) to.,,obtain, optically;..active compounds-pf; jfche-.
type, . . ■.:t th? ,. -'
■' ’K>. . il ■•:■
F  , G <  : ■ F'"
1 ^  COOD. , . ' '
d (D represents Deuterium) , ..-.,. ......
by a Esrckwsld Asymmetric Synthesis o f the following type;-
hp-'-k. V‘t  vF-^ V'' £? Fu. ■>. FF-F F \ .F . ■ ;v 0 'i ■•'■ ' FF' -FF- 'F: F
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{II pas e th y l,  n-butyl' or. benzyl) ■,-.,;
cocd ' a .  co5: ub* u. coo: m *  
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I t  was found ia  a l l  the experiments, that the product did 
not p o s s e s s  b  higher o p t ic a l 'a c t iv i ty  than the product from 
a control experiment,^pher© "no deuterium had been in tro - ' 
due ed ia to  the _ a o lecu l©.. p ith in  experimental,. error,,. the 
products were e l l  optically,. Iru c t iv e * , .,,
,tii# 't'lim  -of Vthos® ©xpofiffiontfcV'-- nd ^c6?apbua4s;’6 f;‘ 
the ty pe ' • -- ; - ■: -
»«ti  V it,’/ «  ‘.  J ^ a n s B  s r a i . k ^ 5 .  r . r  
; , KiJ ^ U'^D . * - ■ 1
had bmm  ;pbtein©& I n . 0 ptie®lljr y»c t i m , f  prms.r.;i e l  though d i f ­
ferences ia  rotatory powers between compounds ©f th« type
- ■ " ■’ KX ‘ r J . »i !
(H}E —~ C| ~  X . (D)E— • 0I * f.nd |
 BW »
had often  been observed*’ Fox* e x a m p le th e  two'maEioiic
V v A f  -;VV .; ' _ . • • •  V.. •; • • ,  : ; _ '■ ;•, '•;, . y j  '  "•.- '-t . '  _ . •; \ B . -  /  "i , ,  S  u . \ '  ... \ .- ... .. ?
acids, .-  ^ ■
P h  -  C -  000B  1% -  C -  CODEI • cr<d I • .CD Bua ' ill
showed e d if fe renoe  , pf, f  bout i  sp e © i  f  i  c r o t a t i o n s  in
&©etophenone9J E r i e  nmeyey, :aa&, 0©h@nkel,; Eelv.*cfrim. ac t  a ». . . ,
W 3 >.; 1 2 * -
Various o t  ncr phe nomenshad jbeen,.observed,. which con
t r ib u t e d  towards ,i!i© view,^.that, compounds p f  th®.: type,j
p  * 1 T‘ * '
  ■
'  • •  2 ^  D '  ............................................................................
should he capable of  e x is t in g  in  op tica lly  eetiv® forms.
A review of those experiments i s  given by B m M m n  (Chois*
**62*r
and Ind., 1938, ?48) * However, not a l l  experiments oa
these--lines had provided p ostilvo  cvi&e-nc© for thsCproposed. 
o p tica l a c t iv i ty .o f  spoil deuterium compounds# for example, 
Coppoek, Kenyon sad partridge (J .5 .S . ,  1933, 1&&3) at to ip ted
t © -t-prepere ■ ^optically v:aotly® j:pheayl^o(“^^-dideut©roethyl 
ketonei. by :'.the-Lfplowing *■ ear i$®r;.Q£ ^reactions; * ■_ r ., , v
i  hCH ( OH) CH-s* CH.
i C  (uj)5bdch^  
* &
ffeOE(OE) ClIBDIL^4L
.PljSgiSa-CH-D
v t, {a f t e r ;. t  r © e fc ions L 
o ry &t  a111sa t i  ©a}
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A'"' £: £ Z, t-
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{X* 3 i 5-%H3(I02}2002}
The ketone %hs found* to  be opt i  c a l ly -£ n©c"t i  v© after- purl-'
f ix a t io n , and the authors suggested, that the system OHDBE^  
did not give r is e  to  appreciable o p tica l  a c t iv i t y ,
Since the experiments of Ives and K ettleton  on the
£>reKv*ld Asymmetric Synthesis, two experiments have boon
* <
describe1, which proved conclusively , that the system 
CEDRB^  can in some cases exh ib it op tica l a c t iv i ty .  ■
;o _ Alexdnder end Plnkus (a. -"er.cfcea.Koc., 1949, 71, 1786}
i . .. V '  .... * ... - - r. • - ... - ... y. .• • ,
showed that o p tica lly  active trans*2-menth©n® gave r is e  ” ■ 
to o p tica lly  active  2,3-dideutero-trs"tnentfc*no on xed iction  
with deuterium.
The product contains • four asymmetric centres, but;\wheA, a 
con tro l  experiment t a s  carried. ou t ,  in  which the t rans-S- .  
meAthene was reduced with hydro the product v * devoid 
of  o p t i c a l  a c t iv i ty *  . , , . . .
i& ie l (J•/mar.Oho.a.^oo*, 19^9» 7 I t ■■.3970) reduced op­
t i c a l ly  eetiv® ct-phenyletbyl chloride with lithium alumini­
um deu.t*?lde~llthiuia deuterid©#. The isolated? c^deut©ro- 
ethylbex&ene showed -0 * 3 1 ° ,i  O'*01 (l>2l no s o lv e n t ) .
which showed- V  constan t  sp e c if ic  r o t a t i o n ’"a f te r  reerystal~  
I l l a t i o n .
The £ro act w as ' f ree  from halo gen. Urn of-d©uterQ©thylb©a~ 
%®m was ee©tylsted"end., the product converted ,to"" ill©-oximo
Those experiments demonstrate that the system o:;d:?K^
product,  with consequent hyurojen deuterium interchang® 
aeconpaniad by rfeccalsetion, th us .
can in some oasts exh ib it o p tica l a c t iv i t y ,  flic# fa i lu r e  
of the 'experi t s  of Coppoek, Eenyon and par triage (vide
[Tr-nntrfM-wnrTirnmi
supj»») may e a s i ly  he due to koto- nol teutomerism of the
ngmwmiiB'.’fiaiirt’ftsrjffBlia v
T he fe i lu ^u  o f  experiments "of "Xv'ts ' M & iW4 t t X % t o n  
(vido a a *r*) off a bo ' longer do ascribed to the nature 0 1
the resu ltin g  system.^ f  here Wre ^wdi:|Jossi^i@:t'©xpl6iiatioss
fo r  tha production o f ' o p t i c a l ly  in a c t iv e  decarboxylation, 
products in ttrw« experiments. j.he theory advanced above,,.
during the decarboxylation process, end the production of
ea optically* active  product w i l l  depend upon the  d if fe r sa t  
energies of formation of the two s a l t s
I f  the r a te s  of formation o f  these  two s a l t s  arc  nearly the 
sam®, the reaction product w i l l  n o t  ex h ib i t  say appreciable  
o p t i c a l  activ ity*
there i s  os© further msr&ed d ifference between these  
experiments sad the r©lewsid Experiment, l a  the experiments 
with deuterium, the. malonic acid i s  only a mono-substituted  
one, with a free hydrogen atom, whereas i a  the Harokwald
fo r  the,,Ms£ck:wald A&jmaa t r i a  Syn thes is ,  ''involves..,...the f o r ­
m a tion  o f  th® .carban!on
*
■65-
Sxp@rlme»t»-%h^'e c i& is  d lsu b stltu ted . Fallare to reso lve  
mono-substituted eysnoseetic  acids and moao-auhsti tat©d 
meIonic h a lf -e s te r s ,  i s  probably due to  the ready e n o l i -  
sa tloa  of such molecules* I t  Is  therefore p oss ib le , that  
th e , deuteromssloiiie acids prep&red, might have.undergone a 
kato-enol change, with conseqasat racemisatlon, end hydro- 
gen-deuterium Interchange.
'  _____ » * ' v  v ’ b n  c o m
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. K leroenslyses-are by Drs.wtiler- sad Strauss, Oxford. •
* ,n  , « . ' ' • : - • , ’ -
* .  .  v. ’ ,
sn-n ®^&iix%0yx?i'iv ■ by n ^  * .tws
An In-Y^ nn *
Tfc@ alcohol employed, la  v t h i s , * ad in (e II subssc|ueat ,:X 
malcnie ester  syntheses, was dried by th© tfollowin f od?- 
Commercial ...absolute. ,.etliyl: a lco h o l; wss mre.flux@d,.for '-six ,._w; 
hours over,calcium oxide,, and th e ,e lcohol d is t lX lfd _ o ff• 
to  .th is  ,.&l€ohol,;il.,litr^l mas added m eta llic  sodium .(Jo &•), 
and th@ ©lcohol d i s t i l l e d  o f f ,  a fore-rua, sad ,ih@ l a s t ...,
25,1 o f  the d i s t i l l a t e  being discarded.
To a solution  of sodium {43 g .)  ia  absolute ethanol 
:l i t r e )  wus slowly addea . di©ihylMelou&td 0 2 0  &•) followed  
..by methyl ’bromide' (200 g .)  over a period of 4 hours, tha ‘ 
M@th.yl bromide havia^ 4revio*»ly''b© * uriod h j  ±* 3-ing th.@' 
gas 'throogh a potsoh drying mower. The reaction .m ixture.. 
vsiBB continuously s t irred  by" a mercury-sea led  s t ir r e r .  The . 
reaction m s  completed by heating the mixture under reflux  
. for !'oa@ }hour. ' A f t e r  removal of the precip itated  '‘sodium ’ 
bm tide f i l t r a t io n ,  the greater part of the alcohol m-a 
. d i s t i l l e d  i f f .  ; To the residue was'"'added water (3uo ©c.) f 
in  which sodium bromide f i l t e r e d  o f f  e a r lie r  had been 
disso lved . The mixture wes extracW a. three times with 3 
ether, and the ethereal so lution  "dried over anhydrous so­
dium sulphate, and the ether evaporated/. 'The residual' * '
,.. , . l p O ,.., ,, * , , .. ....
e s ter  had fci.p.’ 73“95 /19  Jam., n*°« 1.4133."v y ie ld  2ul c . ,
75'" of the th@oretiCfel amount. Tha preparstioa i s  described  
• in orgsaio byntheaea 11, 28 . : ' 3"
D ieth'M t hyImat byIma lo m  %e » \
the, ethyl iodide «es prepared from ethyl a In'*5 hoi 
(93 C)t red phosphorus and iod ine, end was r o d is t i l le d  over 
phosphorus pentoxide.--:. The' experimental procedure was s i ­
milar to that described above. The average y ie ld  for se -
tvsraI vtxp@r£iBdats : wssl83D-of ^ the'^thedreticel ■"amount he :
c* ■ • 1H® ■ ■ ■.rester  ha I o*p. 98-10'C) -/15*®au»j a;7‘ -;-l*4193 .  ^ '-6 r■kJ
' (4>) -xthvlhydrofcenethylmetftylfflalonaie#
i in ffiiiian irnniniroiMT '  HI n 'iiii>fcTW ]m «n'V iiiWi m i i <i*h h .ih i »>iii ii'T riiriirrriiTiiM^ i i t n ^ ^ t t ^ r * ^ ^ ® ^ ^ .......  h i? f«*..
This was prepared by a method besed oa th© procedure 
of Br@slowf Baumgarten and Hauser (J .A ser.C hea.soo., 1944, 
66, 128?j * A preliminary ©xperimeat oa unsubstituted di~
tat& twm  9  . . . . . .  ... - -;r-! •■ •■'♦ -i •••; = ••••-  .' - i  -» s.. - .. .-.
athylmalo&aie was carried out, in  order to ascerta in  the 
working conditions *2
In a tw o - litre  flask* f i t t e d  with a aerour y-sealed  
. s t ir r e r ,  e dropping funnel and m re flux  condenser,' was
-r... ^  3  -*'-t 4 ;  '-■>>. /■ ■■ g  r-v - V - : ^  A l  Y  VY: -■ • g -  \.-i \. ?. ‘::v Y  3 : , ^ '  -2 ' ' I .  ‘ A Y  ,-. ‘
..placed a so lu tion  of _ diethylethylmethylsialonate (200 g .)
la^absolut© alcohol (800 on.}', and to i t  was added daring 
■ on© hour, a so lu tion  o f potassium hydroxide (60 g .)  in  ab­
so lute alcohol (700 c c . ) . After standing overnight, the 
solution  was brought to the b o il ,  and the cry sta ls  (Crop a 
50 g .)»  insoluble In hot a lcohol, removed by f i l tr a t io n *  
The f i l t r a t e  was concentrated to 5CX cc* am cooled in  let, 
.when Crop B (120 &•).,was obtained* Concentration o f tho 
.second, f i l t r a t e  yielded a further small crop o f  c r y s ta ls ,  
which were added tOs Crop B* Crop b was washed with dry 
ether, and dried in  vacuo over phosphorus pentoxlde* •.
Found, Crop A» "K*46*.G,f* Crop B ;v £*19 * 1$ ♦
requires re q u i re s  1C ** IB . 4/C«
■-T feus' Crop -B ;-(highly'•■deiiquosceat"needles) • coasieteel''largely  
,of- the sei&---p©te.ssiua ’©art* i i e l t  Bi ,.'-bh©re-‘ bein£i-r6eo~ 
'vered- :'unohafis«d d ie th y le s te r  {JO g .)  sad a lso  the di-pofcss--.
slum salt-t^O '■■;.Conosntrsted:; hydrochloric■ -scld
w.®s slowly , add©drt0 : - a < cold so lu tion  'x>£ th© a6i& potassium 
■■salt'(120'-;g*V5' i t  i s t e r  : end-vt he--re su it  eat-. Mixture.-'
•was -extraotsd four -times -with .ether* ^The';-combined ethereal 
'-extracts-' 'wero dried- -over sodium. sulphate;-sad t h e  'Solvent 
■svatorsted*---:?-:-''After:1 ■■■steading1- for', sever©! hours'-:"-in ;vacua over
** . tot****** t^aiaaM*qaSHiBm<aftgat»
■eaus'tio'" 8 0 dsr'---ths acid'.''.ester; was ■■obtained', as- s : mobile's'®lour 
lo s s  -liquid,-:'-yield. 9o/,* Oh- titratlo.fi-1)1394 ■■'g*-':■.■'required
•'product';sould' not’■■be' further- -purified- fey d l s t i l l m t l b s ,  '%s 
■ even'st ''O'.3 :-^#’'-:-decarb'oxylatioa--:0 ©curr@d--;very:- r e a d i l y r " 
Attempts" to 'prepare ^brbmophsn&eyl^ ester  $ yielded" only
?zyl thiourea": salt- o f  - the acid-'Was prepared-In' the Casual %ay 
.from" the ac id :--{0.5'' €• )•" £&&:■ D-benzylthioures- "hydrbohl'oriL._
requires. 22-• 2- s i s
© .brown o i l ,  whlcir would, ho t'-: s o l id i fy  a fter  several'7months
iri -the- refrigerator." 'The”.acid"- had i^i;
':(0'.5 f e . j l  -feMtev' p l a t e i l l t o  c r y s ta ls  '(0B8- g;) -: ,w@ro:-.obtained 
which’ a fter  'recrystalIisation.:fx'om-: aqueous" alcohol- t~* u ®,p.
117-118.°
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C16Ii . r e$uires
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{4}- t  iv lhvdro<y.6tiet hyImatb5 ImaIonite* . .
i r r i  • n m n  iT irfT jT i ir r 'r  m  r - ’^ T t  p f t L » w » » w ta v a s & « a s f a « * to t f ig i» » r o * t* « ip m ^  .  s • -  • •. ••• . . .  ;; .  .. . . . .  . . .  ' -
' • _ ■ • •  . . . .  •. - . . • • . .... . .- ’ '■• • ■ a  •' - ■•- ■• .’■• \  & V :■ / . ;  • • '-■  c  '■•■■■ 1 ■■■&•■■■. .'••■•• . . . .
Although feh® (4 )-ac id  gave a c r y s ta l l in e  brucine s s l t ,  
wfeieh coaid be r e c r y s te ll is e d  from a variety  o f solvents,^
yet no noticeable resolution. could b#:. e ffec ted  th eyus© of
ti l ls  a lk a lo id .
quinine (72*5 g*) i e s  edaeei to a..solution of , (4) -e th y l-  
fcydrogenebfcylmathyl&fclonat© (33.S 13*) la  aqueous atfeyl a l ­
cohol {400 cc* of 8a; 1) 9 and the whole wariaod u n t i l  so lu tion  
m n  complet©. Aft or two day© In tit© ic c  box, Hi® quinine.,
's a l t  of the (4}-<~cld m s  deposited as a r~.ss o f n eed le-lik e'  
c r y s ta ls r which wars removed by f i l t r a t i o n :, wt*. 43g*f ta*p*•. 
10.3-110° * A portioa.-:of;ithi:^s s a l t  { i  g . ) ,  a f te r  decomposi­
tion  with :;dllat®'fiydrocfiloric 'ecld i-y ic ided-® "partia lly1!*©- ..
solved rse id  -{2* ih g I ) -with /3 J 7 ^  41 0  *10• v»; 1 *2)  ^i n ^& *“** «** ■
■ chloroform’-solution* d fk$ main crop 5 '^®®'■•dissolved
minimum-^moan-Mof tr *, a lcohol, and f^ e r y s ta l l !*0 1 • ih© • •
weights"and daelting p o ia ts-o f  touccessive"crops werey -33 "-g*. - 
m*p p: 93-100^ " sad V3C) • :S f  rm*p • -:'93~lGCr°A * ■ A’ small "portion "of - ^  
th is  crop ■--was fdrther^recryst'alli»ed'vfron l i *  a lcohol <:and 
acetone^-'1 but b^o ':furf her-.^iacrease-0 id  -^the ^specif ic'-rotatory  
power-occurred* - PWcoiaposiiion- :of -the ■¥slti:%ith ■ d i l u t e v  
chloric aclc! ;■yield©d-;d^):■-ethyihyd^og^^l#thyimet;hy lea lonate;;■-■:;: 
w^ ^  ^ ^3*58° ■ {c* 15*0;:' 1^,2)" In olilorofofm solution^*
T h e  ^ a c i d w s a  - i s o l a t e d  ,as. a . m o M l s ,'.•. c o lo u r l e s s  ,1.1 q u id ,  o f.
...Q
,1*4255, ::whioh. mss,.-slightly, cloudy. ; ...Prolonged dry 13 
in vacuo-"over.phosphorus ■.p®ntoxid®f;,41d.,not a ffe c t  tha o^a-
.nMweant iwinww ijtiiliaurm'iriwrr— ■ ■>- v .  "* , • •
c i t y ,  cm :t i t r a t io n ,; .0 .^ 5 3 'g * :;« q u ir s 4  23.55, mis. C;.l £. j 
m m *  C8ni4°4  .;rcc|iiir@s ;28.5Q:-mis*: .-In neutral., so lu t io n ,.., the
{4}-acid- was ,found to. 0 0  laewofotatory ; > I s  ,©fi.a. ..equivalent
". •■"/■■■ ■   . ,   "  ' '
of -cauatic -sodaqsolatipa
water. -.rotatory powor aid not chnnge. a fter  ,$ten$ing ~ for
four days at -ro *» temperature*-^ sample o f .the. acid, was.* s...,,, 
converted into JLts-.sllVv c a Ifegin. -tha. asuri msy •.,/ ...crude 
sa lt ,- .sh o rt , wallv.def inedJrod-Hk© ...crystals, had rup. X5g~ . 
132°*, ,f  he. s a l t  could not be further p u r ified , owing to i t s  
high s o lu b i l i ty  in  water, aoatona and ether.;."
(~)-BtfaylhYflrogenetftylfflethylxga.loft»te« . . .
ifcj i ^ niwm rirwPiiiwiiiiia r   n wim iiinW » m iiiN inn iiiiiltiiim  iMii^ iirrrn iM riT lh ifv t ^ r r m r - i i m i i r t i iiMi M iin r in  m n r ii rw n n  r f n  iw i y ,- s F - j—p - ^
,. Decomposition * i lh  d i lu te  ^roci l o r i e  a c id ,i of tha 
store v-solubla.-.fraotion.3 -of;f tha., .quinine- s a l t s ,• yie lded  a high- 
i y , la@vofotstoryq.acl.ci {22 g.|. p o r t io n  ;of . t h i s  ac id  {4 g.)  
was d issolved ?. in  .<aq'e.tone {30 . -rce •}. f o.laqhonidiae . {S.8 ;g .  J,, was 
added, /-and .3 the. vwho.l« wo mad u n t i l  -fSq.lnt.ion was complete*.;. 
A f t e r s t a n d ,ing.overnight, the r e s u l t  lag ,.cr# o t^ llin a  noodles 
(7 . 1  ■■:§•),:-yser® f i l t e r e d ^ o f f  furthar ,r©«-
c r y s t a l l i s a t i o n s  from, miiiliauia^ u a n tit ie s ' ,of acetone, ■gave,;.... 
needles. ( 5 * 6  ,;g .)  ,©f ;m.p* ,.154-155°• ic ther  ^recr? s t »111 s a tion
did ;no t  e f fe c t  ,.tha, melt l a g , point .,. -I’he ■ remainder of ...the acid' 
.{18,g,}u sas  _.disspl¥8clla .acetone, (250. cc.), and elne.hoal4in# 
(37*5 6 .)  was added, and the whole warmed u n t il  so lu tion  was
0©l€4pXSi«S • Aft ST COOli-H^ J , .: tlXO • ikiXf UP@ SO^ ’to'wrxi - it»i %Xk Sw«tf6
of tfce s a l t  o f sup. If/Mr 155° oat s i  aid < isrlicrt 'm i  sllo&ed
to stand in  ttio ic s  box’over tho weclc-end. fbe cry sta ls
obtained {37* £«5, nup. 15X~133C% i*ere t «1 c $ recrysta lliasc l
from seetone, ’ «hen needles (22 «£•) of ©*p. 133*153° wore .
obtained, leeo'spcaition of th is  s^lt; with d ilu te  hytirochlo-*
r ic  acid y ie ld ed ” {**} -etiiylii/drojenotnpl^otiv'XaaXoGf.te of
p u 2 ° - 3 ,^7° ( £ ,3 .c3; 1,2) 1b c&Lorofora fcol.ition.
~7o\ : ~  ~  ■ .
nfp« 1.4226. Xu nsutr&i so lu tion  {one equivalent of caustic
SOue) £ 1 7 * 5 * 3  .64°" (£ ,3 .3?; A*2) In Kater.' Un t i tr a t io n ,-
0• ^ 793 IS* rs-Qiir§£cl ci?»by nils, o .1 requires
27.55 B is .  ' '' ’
ffeo,l)eg8 rb o x y ls t l0 ii: o f  - t$) end- { - ) ■^“•tkylhydrogeneth.yljaethyi«’v< 
Pfijonwte.
- Preliminary experi&eat 3 *fcavi^3 shosn£ tha t,,$h®i ( f )  *aci& 
piuterwent^decaf.boxy ja t io iu  smoothly., a t  170*1?5° ordinary-- 
pressure,^-t&f'.following procedure was .sdopt©dr~: '-Hv-ymr- 
| i )  iherj e id ,  o f $ 1*§5^* .j:_* coatsined-iB'.e ■
small distilXatioa^fiaslc^^wes^lifat^a in, .gni.o i l :;.b&ttLi6.t 170* ‘ ■ 
175°,.for t to -toQurs.;p;:fii%. d i s t i l l a t e ,  uls&olvcd in  ether,?
V asywssfeedL .twicsn-«itii; d ilu te  sodiuit;- Oiearbonet©; eo la tion  - to  
remove traces*of :uisehrii^l so ld , 'dried over sodiaa sulphate, 
end the so lv e n t .evaporated. 2- f.tie residual ethyletfeylsiotliyl* 
aeatate (1.22'g.)"was devoid  of, o p t ica l  a c t iv i t y , - la e t h e r s * .  
®i 'solution , or la-Methylene chloride so lu tion  Co.8 .1 : 1*21
-w-r * ^  $  w  y *
>«* r*
( i i )  By s im i la r  t rea tm ent ,  - the ®cld of + 3*2^ (2 .5  S*)
y ie lded efc^yletfaylsetfeylaeetat® devoid o f  ...optical p e t i v i t y  
in  a i t cre*>l..solution -{_£» 3 »3 5 ; -1 , 2 )* -m -j >7 .«- 4  fy  
f i l l )  aep«feition:o f  ; | i i )  ethyl^©sfe©r,;.fhio!i.;;w@s 4^
o p t i c a l l y ‘inactive.din(th©^homogeneous4s t a t ® 5 1 ; * mb ■
tiv ) T&eC.cxpexixaentv«©a vrcpeaied'yWit&mfchv teid-.pf bvm-m:>
V. *>c®' n ■ ’
£ 3 J ^  *3*47 {2 *5 /g*) t ,;.when^t.haproduct^of;fiecsrboxylatloht
ws.s vagaia , found to to o p tica lly '^ Inactive *i am/the :■ homogeneous
st8t©,,{l,0*5) bad in e th e r e a l  ^ solution {_£,.5.825ti»2| • .4
d&m ,.o t v;t ham,four /Of4® tiiy let  Jayls© thyl.se eta to
o : ". " ' ' ; ■•■■-.- -
had. nf?'* 1 *3 9 6 5 ,/; a n t  .was .-characterised Oj conversion . in to  .*-.. .
{^):*etl3ylmot!iylss©tamidov(iB 7 o 5 -y ie ld ) , - & roaot.ion which 4 f;. s
could only be e ffec ted  in d ir e c t ly ,  .through the- oorrespon*
d i » v  c i d ^ c b l o f i & e .  Xlie. r e s u l t i n g  e a l t o . x » r t r a t e d  f r o i i . .  o t h e r
in  p la te le t s  o f a .p .  lu 8 *XC9 ° .  - A specimen o f  ■(£}-©thylmetfayl*
acetemlde, -prepared /fey thr-'samo f i c lh a d -.f rom au th en t ic  - -' - ‘
(j)-»otbyimetbylao:e t i d >:a c id  -/(lahlbausi)- j'had a*p* 108.5*103.5°, ...
end'-a ualiture -of'-both 'amides'tisdb'm.pf :;I08*lo9a7;>:/in a l l  oa ses ,
the ■ et:hylrsot!iyXaa#fio;' acld';:ob ta ih^  i on- hydro lys is  o f  the  '
ethyl---este#- ;®i ifr"blboliolic' ^potbsh, 1»as -found- f  ci/feve a 35^-
: pzz® -• ■ v- -, - .-.
ii~< *•' -1V4027 '4 0 .OGO2 * * 'saponification value ©a' a portion
3 .J  -mo —
o f -’th e '-f ir st  ‘decarboxylation product gevo ,: .r .  128.
r e q u i r e s - 1 3 6 . — "5t:>  ^ 4 ■ x:vm ! f-rtt-m -■
A p o r t i o i u o f -’l i ifV q a in iss isa lt -o f4 { i^e . thy li iydrogsa- '  
tet&y l&etftylaaloa*t«t {?; 5 s&*X. of.s-.a#p**9S*1C v ° t *as,heated in.- 
a j 'sm s ll ,d is t i l la t io n  ; flask; la: as-; alldbaih^to;- 1 1 G?I2 0 ®
©j?4imtyrtpr#s s ur e *&, asXt; :me lied,:teiids.U2i&er«eat - 4eear«v 
pcxylstlonv ;:Which^«8 S jcomj?lat«Kia-'-oaa:-;toiir*-.V-'- Tfc®--* colour*^ 
l e s s , d i s t i l l a t e -  Ci*l"S*l t? feed ■-. the ; QlraraGteristia^odoar^Qf. so-
,s0° ;. '
et.hylet&ylmethylBeetaie; ■ » 1 , 3 9 4 8 • a iXke, d i s t i l l a t e  was
found' t o . fenooptically inactive- .i&^the-^&oge&eous;state ; ;
(3. *04 3)* * ad-als9-ia-:-@tii®r#al-s©IutioEa(£»f.2; . sa-v-i,
poaif lo s t  ionvuslae^gave *■■ 1 2 9 * requi res  13©*
Dag.arbosylation'-of - t-fe® ■ci&c.foontdlas S a l t  o f  (~)~Sthyl«»,
hydros z jBthjlm&ihjlmf lo n ^ to * __ -
9.;©^ A fpo.r t  ioia;.of. . the;einsftonidias s a l t  of  (~}-ot&yliiyaro- 
£eae t by i mi hjlm& loaa to  (4*0.g#k,of. m.p. XJ3*15©°  ^a s ri Lea ted 
iirss small d i s t i n c t i o n  flnsk'via,: a n .o i l f e e t l r t ^  l^ j« l?c  °* 
atdpfdiasry '"preaaurs* Decarboxylation oceurfea as' i a  the —
■ - . . ■ ■ ■ ■  a ,*^ 0
previous experime&fcf *-a d ' the productt (1 .2  g* j ' tied ' m 1 *3944. 
Xhe:-d is t - i i l8 te--'was;:fouad'r to be o p t ic a l ly  in active  i n th n  ■
homogeneous s t a t e  {1,0.9} *"' and : a l s o  :l i i  e th e r e a l  so lu t io n '  ^
;Cc''3 *0 ;' it^ r*  'r:l' sn^oaificfitiba::'v;ald^ gave 1 3 0  (a fter  ■
Fculis ti l iBtioii l  * <$4nir ws # ®r • 13^*
it? "OtCUQlmet hy l.e oat to ;/*c id ♦:■■• ■•.■?;.• . ';^-• -,:2 9 : . ..
Dtethyletbylmatiiylsaloaat®. was- prepared-, as desort bed
above. fo.mtbe) ester, ClS2o8*.lsi®^:':a^d^4 sttitrsbtd. csuebie^.;-
f f l a s h  ♦oluti9a.a(.150-?,gi -in-minimum;of^weberl* t;sJLpwly,-,and .■ ■.•
with -::coEstant_s'|irriiis*,; - The mixture /«as ^arm#d^O0 ;rtfe:^ £ stta^
bath, -and s u f f i c ie n t c§leQhpimsas eddea to make *ityhora©T.r yy-
g$ tie oils. c, As soon as the, vigorous reaeticn  began* - the*-source
of tea t w*s-,r ©moved. - mthsa the reaction  hsd;abated* s t^he 2 i£
mixture ;.was he tad. under ;raflux?,on. th^ steam bath, for one
hour.: the,; produo t-;$as e x t r a c t s  three^t.iaesmiXth'ether ;v*to:J
remove u whanged ester  end o th e r t i s p u r i t ie s , : a c id if ie d  . to
congo red;,with d i lu te .h y d ro c h lo r ic - a c id ,  .and again /-ex tracted
three t i  *wa with .ether* the ©o&uiued: etherf r-1  ^ x ty a e te  t*ejc*o 3
dried.:over\ sodium s u lp h a t e -ana the solvent evaporated• -
the crude - product:mss dried for s ix  hours -In vacuo over y. 9;
phosphorus'., pentoxicie. - the acid had a*p.- 102rl04o * );ii@ld 1J2
g . , ; 93#S 'o f.-. the ’ thsoretics'X amouiti.. 1 he'ethylmethylmaionic *' ■
acid (1 3 -2 ' g*) ■.iss® .heated i s  .&..d i s t i l l a t i o n  f la sk  i s  an ©il
bath to :18G-190°f when crude ethyl&ethyiacei'ia acid d i s t i l l e d
over. V the crude acid was > e d is t i i ie d »  b.p* SO«P2°/20 hmu
- .  .
.Yield 85 &. (95k) t£ J « 1.4027.
.. ^.. ... . ,  _. % r ,  .... .■ * : ;-■ & *  -  \  , ,  ; P  i  - v r i  -i ,  .  . i .  J  ., . . . .  ■ • . . . ; • :  .' 5  . ■=?
.(«*)^Btfcylmeth?/lacetto Acid* ' -
i  y-yym fj} ttylme.thyleeet i e  ?aeid ^ as-reso lved  according it©.£ 
the: method of 8 Qhti.tJS: and frckmld. {;B©r*-,yX8 9 Sp-2 ga .5 3 X*atol* 
iyvs ,r;Anhydrowi3 hruQim*{39:£ :.§«) ^«a.; « d i# 4 ;-to-,a :solution,oof 
(4}-tthylxaothylaootic-.acid J,lo2 .g .)  -..in...aqueous-'^acetone 
(6 0 0 -co. o f , and the :whole,^armed;until so lu tion  w as^ .f-  
complete. After standing'for several weeks,, the brucine•
ssltaof^tha-T {*} -acid  was deposited tas>sd massrof*.woll-formed
prisms tic? c r ^ la lsp y  which w e r e  rc&bvtdltoy* f i l tr a t io n *
f t .  27w g*,^-m';pU-85^92?. i«o  reerjrfc t& llifeatlonsyfroa■«queous
acetone geve 2 0 5  §* ©1* c r y s ta l s  o f m.p. 9 4 - 9 3° .  f u r t h e r - r e *  
c r y s t a l l i s a t i o n  dia  not a f f e c t '  the rat l i i n g  p o in t ,  fhv c I t  
v s s  decomposed w ith d i lu te  hydroch loric  a c id ,  and th e  s c id  
ex tra c ted  with e th e r  in  the usual m&nnsr♦ -Thu is o la te d  
{ -J -c th y lm e th y lso e tlc  ac id  t s s  r e d i s t i l l e d ,  b .p . 86*5~S?*5°$
26 ® ,  ile ld^  32 g . , 83  ^ of the  th e o r e t i c a l  amount. £
: -l " ;   ~ ’ - - - ' *'''""“ - •- H.
{ iioi'sjogSiieous,  • 1 }  *  • O n  t i t r a t io n ,  o *  2 « w » 3 ©  ■ 8 •  y
**  ^ - - - i
of - the- ac id  requ ired  25*83 mis* 0 .1  K Kscii. • O ^n^O ^-requ ires  •];
'25*7  mlS. * - - . ' T
C *} *§t hyl * t  hylmethyla 0 eta t  e • •>'
l*o. (**}-ethylmethylscetle so ld  of /sL 7 « \* * ~ H *5° (5*5 g*J i
" , * w  ^ ;{j
in  a small f la sk ,  was added r e d i s t i l l e d  thloayX chlorlae l|
(7 c c . ) ,  and the m ixture was warmed on ,the steam bath for j
ctn hour. ;.Th$ excess of. th iony l'ch lor id e  **>s d i s t i l l e d  o f f ,  ]
and tbs' cruder acid^chloride d i s t i l l e d ,  1 1 5 *120^ (5 * 2 -g .) .  ;:
The acid chloride' {5 . 2  g ;) -was added •?$© 8M-*©lut  ^ «,thylfalco* . :jj
h o i : (2o -cc .)  f::and the mixture was he a fed funder .-f t f lu x  on the ■
sttss"bgth^foryeia hour. T & e ^ p r o d u c tta k e n " u p y ii i  ether i j
and %<u«ncd, three times with water,, to remove excess a lco h o l .
T h e  ethereal so lu tion  was dried over sodium sulphate, and
the so lven t evaporated. The crudc_e*>Ur mas r e d i s t i l l e d ,  !■
and had b .p .  139-141°* -^xield .5*2 g* {74l) 0.t - .a s a p o n if ic a t io n  j
value ^:130^ -0 yS£^0 2 ;;-r ®^air€!-s ’ -
/ ^ ^ ^ t - l ?  *'5^tf.liomGgfa#0-as i:-d|l_ S»8S4r-l*0uS) ;-;-sppe&reH 
©dour j« r e  r sim ilar. =r.t© *th a t  !.©f(t;ha u( +) - a s t e r * - . - *
th e  S tab ility , to lies t of (~)~Mth%lm%hyizMXhylBQB%h%m« \
-h .i■:£ : ..r  i .  ■.■:•■;•.- .£ , « - - . r ^   ^ i ^  ' y ,  0 * -
A specimen o f the  e s te r  of •■*17 *5 (X £*) i&ns
s ta le d  up i a  t  s to u t  e l^ - a  tu©#, and the taoo was immersed 
l a  an o i l  bath and iaa.lnt£in&d a t  173° fo r  th ree  hours, ho 
ap p rec iab le  darkening in  colour t e a  observed, s&n the pro­
duct showed £ 3 J « ^  -1?*3° (homogeiieous d£$ e*S64; 2»0*5)» 
before and a f t e r  r e d i& t i l l a t io n ,  o .p .  139*1^1°*
: (il-Itiiy lriethFlefaR oadetats. • . .
fy r  a lpha-p repara tion.^as^carriecihout.;.la-fan-@xitlr#lys ana lo­
gous* manner! to  tha t ' of dinthy lm & tb y 1 & & le a n t226-g . of \ 
e tfty lcyancace ta tc  g tve '188* g v (*7#/) o f (t> -«  t  fc y Ine % h y 1 oy -
snoacetate-:-of?vb i |: , u9-90°/13 2nu- : -
{k) - htryletfryIn«?tfry1 c> y n o * ee te te .
l i e  p re p a ra tio n  was c a r r ie d  out in  an e n t i r e ly  ana lo ­
gous manner to  th a t  of dietryletJiyImetfrylmfilonate. 140 g . 
o f (J)-etfcyJjpetfcylcyf n eace ta te  gave 1 3 3  g. {®7p!) of 
{J) -e th y le th y lm eth y lcy sn o sce ta te  ©f.. b * p * .  98-loo0/ 19,5 mm. 
and n|S« l . $725*. - .,
;(£ )-gtfcylmetfcylcysBoa'eetie -Acid* .«Maaiwiy rr.» ..i-.> . in i|»inrn-riimifyrr-TW«iiir)'>WiiTi\wirwWW»nMniTii4iOi>rwr iTtin'o^Wii'T'f^i mnrti-cmrvn r'lw mrrii ' *" ■ - . 1 ---;• •■': -_■ - .
hyle.thylm ethylcyanoacetate-) Xluvg*) was mlpLed,,.  ^
with me.thyl^ale.ohollcr potash., (44ia; g . ? of:, 2%) ia -  the,; c o ld >r,■*,
-?7~
MiC allow ed-te  Bt&BM- ©‘wernigiit -Rf: room temperature.. - f &« . 
^product ws.s ’d ilu ted  with an .-equal--volume, of ue t er.y> and• ,ex-?-~vp 
vtreeted 'thro©‘.times with ether to •remove any uacf c<x*g@4" -ester* 
t l ie  greater p a r t /©£pi hal alcohol-.send,"ar* other in ^ u ritiea ,
The: soYutto^wsW--ecidified": tereongofred t t i ih  dilute.-toydro- 
"chloric- eeidV and. again extracted -three -times -with'/ether *v ; • 
PPhe" odmbihad-'a-thereal- extracts- were- dried ovdr: sodium, •sdl .^ w 
''phat@v^8nd';t]i®-.-solvent -evaporated.'-under: diminished :pressore* 
"(f)1-  vhylatethyIgyenOseetio’• actd was -tso lated  bs - a,-yellow 
■;'biXf-:--^hic-h’-eoui;d-:Bofc - b e-'d istilled  ;:.%ithoutv.-..deearhdxy.lation . 
-8f;:”0*3 mm*\ -aMowhieh -woald '-not- so lid ify- :®f ter several-^ ■-. 
"months ?ih*tho'- refrigerstorf-^fhe-hygroscopic -•oil;-wss: dried: 
^for psix■hours^in'-vaaxio^over phosphorus • pentoxid©*^ • t i e ld S  -u
■frwefswa wre<uiwiiirm»witti»T>». ** ** l - '
~" t  i  f  1erti-oa 7of  - (1) - d t hy Xme-thy 1 cy enoa o a t i  e - .A -c i  d . . .  
f l )  - - 0-ai t i t r a ‘tioh^--'0-*25?9-%*:r’:-<>f ■‘■the;^ssid^re-quired:-:-20*15 
^als.- o * l  * w ^ m n o . rcqu ircsu a^  v
yacid - (0 * 3 ;-g*>-*ss.--convert@d in to  I t s  s i lv o r  s a l t  
in the usual way; needles (0 . 8  g * ), m.p* 153*5-156*5°.
On ig n it io n ,  0*3482 g . of the s i lv e r  s a l t  govs 0.1605 g . ,- 
o f . s ilver*  . . . - requi res  0 . 1 6 0 6  g . .
( H i )  The jy-toromo^hant.cyl e s ter  o f  the acid ^ .s  prepared 
in  the usual way fren the acia ..(0*3 £•) end bromophensoy 1 
bromide. - yellow o i l  was obtained, which s o l id i f ie d  a fter  
remaining s e v e r a l .weeks.In the re fr ig era to r , white, p la te -  
l i - e  cry s ta ls  (1 .4  g .)  were ob td n ed , which a fte r  r e ery sta l-
« ? a ~
Q
34&&tion;< f-rcii aqueousgalcohoX* [t&A- s*.p* 51*5*52*& ^
founds . Or -51 *95'-:‘f  -H* ;-4 .5 ;  * * 34*1;*Brt 24„5.
0^ ^ :-;.^SBr,i5re^uire8/r,;..C» 31*9* - H»- >- 4*4;-.: . K, - 4*3; Br, 24.6^*
( i t )  ■ Pecfegbpxylatlpit"- of (1) - Sthy1m*thyleysnoso e 11 c -goldi * 
f b@-.-,:j&.eid'r{-3.*0i£*)-i;W&&gh©£te4>-i& a s m a l l -d is t i l l s t lo s . , .  
f la s k  iHv.en *.©.il; ba t li-itp. • 2 0 0 ®-..: st.^e:t.mo.spfe.eri cypress are , «hea* 
loss- o f .;.carbon-dioxide'ioeoarrod, -:-and ^ ..co lou r less  - d i s t i l l s . t e  
M s ^obtained :.{2«.l, gil.M -ffef ^ product ;« ss  v&ci&rt©^litmus .^eiid ' 
eoatfi4nGd-y,e;.:-G.cn$i4er.sbl0.-;pr.oportioa'2!©.f,vUiicbaaced i s i l ,  -gfIs.® 
d i s t i l l s { t © k € a ; a # - i i i w a s h e d  ^threogfciises * 
with'.; sodium- biosr bima te.t.solabi©a* o'the:^ethegeal^solutioii^  
ws.s girled :.o?ey^so&iuiagsulphate, /sadgfche solyeat>/#tsporatedr - 
the-prodnobBissu rsdisiillBdp3hsa:^a-;,c.oIoufl©ss-.li<£ui&..:-il-.5 g*j 
o :^;ucha.paoter.is.tie..;©dour.r.-sad- h.p.- 124#5Tl25«;50;-'>«as--Hohtalzied. 
a£'?-:-*--v-l*3B77.  ^ .vfhe<,boiliag 'point'-and ^refractive ■vlndexc.asree-.;-4J v'' ■•• ’ ■- - - - -
closely,/.. wi th, th e g y s lu m  -..obtains f o e, -.{ fX-ethy1&$ th y la c e to -  
Bitril.©.:fvpr spared" bygth# idehydr8tl©n,.r©fg:(>)'-ethyl&®thy 1 ~ W
acctarsidsgtli.h phosphorMSkpeatox.ide..^:,.-=: / |;.r/g.,/- „
fhe p arti* !  resolution. of f 1 )-athylmetfaylcyanoagetle go ld . - 
{i } 'to a so lu tion  of (* )-efch/lsLetfcylcyancscctic reicl : 
{6.4. g .)  ia  acetone (60 ce.X  was added anhydrous brucine 
(2C g .) * rad the whole vrariasu u n t il  so lu tion  wsa complete, 
gfter  standing overnight, a a sss  o f large pri sped
crysta ls  (13 g#) deposited* Three r e c r y s ta l l i s a t ic n s
.................... ........  -■ " £ f \  ‘
from acetone gave cry sta ls  {lo g .)  o f n.p# 114*116*. Decora-' 
position  o f th is  s a l t  with d ilu te  hydrochloric acid ,
yielde&menaethylmet'&ylcy&noaeefcie ssci'd, ;mic!x-vms /devoid .of 
o p tica l  a c t iv i ty  in  ethereal 'so lu tion  (£,10 *2;* j^2) -sad ■.
in  the iisnogeoeoas s ta te ;  * * * - ' -
{,11}-; quinine s a l t  of .the acid was. prepared i s  a s i ­
milar msaasrgfrosigtlie iff} -ac id  {6..4-g*X-»ad;; quinine - (Mf-gX* 
flire© ;re a r y s ta l l isa t io n s  .from;, acmtonu  ^ 'prism-lik® ;crys-
tsls:.:iS^O-g.l;:0fc'B*p» lS*H190^Mde©o p , ) .  , Decomposttioa-.f, 
of, this*, s&ifcgwitk: -dilute:::hydrochloria:-,«9id,:.v-again; y ie ld ed  ;;f-' 
as. a c i§ r,j?iiioh::',wasid.C¥di.4:0f o p t ic a l  activ ity . livltLsT ' k m m ^  
g#neoua, atata :{^0;:*5}gBad la  ethereal,- so lu t io n  .(ts»9*8; JL ,2) •
( i i i)V :f  J&e,=cinehoaidiaefns lb  of;, iim-C f  }-~aof d; was* pirepareduai 
iit-.B/:.siallrr/-teaii»argfr®;:t!ieg;( j)  -acid- ,{ 6,%-g*)^ aadXniiK&ctiil* 
dina iC/15/ s 4 -  dissolved--ini ethyl-.sieofcbl" (50- ec; 5 • 4  r e e f ^  s
reoryatalliftfttlone. ,froia /liio-’ssmo; solvent-*f-gam ''n@aaie-i.ilce 
crystals,.- {S.? *,.).aof ; eu p*••• -20 JH&5;"v>;;(decomp } . Seoo&posltlton 
of.-tiliis -sa ltv « it li.4 ilu .t0 ; hydr6eiilorl& acid , again y ielded  
an, acid: devQid'ro^; optical.-activ ity--In - 4h@:.tosogeaeous/ s ta te  
{i»0v5} naduln e th erea l/o  elution/; {£*?-*4; 1,2) » . ■ - .
(iv) --v - To ^ th a rf lJ^ sc id  „(4*w u*}  d isso iyed  in  eoetona-{^cr- 
ec.)-- was- added.; anhydrous;,/br ucin® y{6.2 £«} v. .iialJl-of^-'on© 
equ iva len t q u an tity , -  and tlie fchQ.Te iwaraed um fc il-so lu tion— 
was.--couplet a . ? i f  t e r  standing., .over/&&©.; use ok-end,% zpr ism -like- 
ciys-fcB.is,,(3*5 6«i were’:.obtained.- - Two r©crys't8iliBsti©ns>g
f  mm.-ecefcone.r£Bve -cry sta ls-/(2*1 :S*)--ol. m.p*;
Bee w*- us I t  ion:-. o f  th is :  s a l t  ^with;-dilut8;V'hydrochl'orio oslcl; 
again y ie ld e d .s a  a c id 4devoid o f  o p t ic a l  a c t i v i t y  in  the
homogeneous. jst8te,JJL*t *5) .end i n  ethereal* solu,tioa._ (<*1^*2*r.,;., 
1 , 2 ) .  ' . , ,
quiaidiae*-tfe& km < s> aJL n o . t . c r y s t a l -
11 re &flt* . . ■■■^ ■^   ^ ,s .s.,'-*
(Vi) To t i e  f j j - a o i d . {% g .)  d issolvct in aqueous'slco-
hoi { ao. of 3Cv ) vcs • added strychnin© ( l o . 5 \3 •).' t-a-i .the
whole;■e^raed'iuatil so lu tion  ,w*i? complete*.* After dstsmiisg  
a t r r o c a  temperature, ifor. severs! 'm e t is , ,c r y stsli-.j{ 2 . 8 '-*c. )  o f
n o - w e l l - d e f i n e d  ^ c r y s t a l l i n e .  f o r a  a n d  o f  1 2 0 * 1 2 ? °  ( d s -
comp#), vusrobtained# . - -  ■
fo the (4 )-ac id  . £3Ir.gi-i-Vlauscctoaa '.{luor-cc.V^as added 
strychninei{81i5;rg#-):icand 'a fte r iso la t io n  was complete pvths 
so lu tion  jr®3rcoacon.tr®ted„havsboat h a lfw its  or igiasl-rvolume, 
tad""seeded mith salary s i '1 o f ' the stryc nine sa lt-obtained  
ter ts-e?©rsl t.weeks, when tJhe^solveat ,ha4;:almost 
compl© ttlym evapo.rateda ero* of needle-llfceAery&tals 
t l>  g.j^was ^ obtsiaedy<*?hicli ea ^ removed from the viscous  
mother liquor by decaatstioa  and quicfc rashins **ith small 
quantities  of fccetons. 2t® h i ' l t  h*a s .p .  I2?-13o°. a far­
ther crop "o’jf '"e'"sis It'”' o f '‘the ' s?sm® melting point m&s obtsinsd  
'by fcfafe same process, a fter  several suentha at room tempera­
ture, fhe s a l t  was t^ ice  rccryste liis& d from minimum quan­
t i t i e s  of acetone. Lecompoeitioa of the s a l t  a i  t h d ilu te  
ammonia so lution  in  the norma 1 mo not r , ccv© e {*} -o tb y l-  
m©thyleyenose e t ic  a c i d  o f r t 7 2 0 ° +3.85O (0 ,5 .9 9 ;  i , 2) ln
-  - .  H , ! ,  *  - ,  - : -  V . . . . : .:>: r  . , ,  ■:• ,..- =-■ .  . % 3  , .  v  ;■ ■ . -  ■• ■• ,- . v .  ,  . .  -
The" isol® ted 'vec idf (5 :«1 '£?•)'■' «as" :a ; p* 1c j allow
<r% O ' .• ._
■dil-of- •  l*4S4£*v: fke  p u r i t j ' '  of- the-©eld-wfcs;;cheeked- ":
-by1 t i t r& tlo h V 0 T 2 9 3 9  o* or-*W--&cid* '
h:fVtr*l r $aOHi  ^OfMWO^  ’requires ;25*i0-mlmV^ f*** Q 7  fl
The Decarboxylation of ( f j^ ltb ^ lm e tM le y e n o a e e t lo  /,cid*.:,.-,.
*he r"ld o f P L 7 f '  *3.85° (2 e . )  wes hesited i a  a ■
sms 11 flask- ia  s a . o l l  bsth maintained a t  -1 8 0 - 1 9 0 °  for Iso  
hours* j\ co lou rless  d i s t i l l a t e  ucs obtained, which. had 
the ch aracter ist ic  ouour of eth*Lsxthylacetoiiitrile* the  
M s t i i l a t e  wbs takes up in ether, and «&s wasted twico r i th  
oilufee sodium blear DuP-i** so lu t io n . The ethereal so lu tion  
was - dried'' of er "sodium sulphate and the solvent evaporated* 
lk<u iso la ted  ethylmetliylfecetoaiirilQ (1*1 y,*) was devoid 
of o p tica l  a c t iv i ty  in  the homcc^^ous s ta te  (JL,o*l) end 
in 'e th e r ^ e l‘so lu tion  (c.»5»3; • 1 ho product fcsd
nr~p « 1#30C0 end micro b.p* 123'* -
U  ' '  _ _ . . . . . . .  .. ; ,- .  ,  ' ■ .  V
£ecsrborylat..lcfl. ofthe ^frrychalne- Belt: o f ;-. {4)-Kthylmethyl>»
-v^ -j cyanoecetic £cid* -- . -
ii w . iiW iii11rii'iiw nn~iiy*'iirnffnnirr r r " v t i 'i i t t 1 in i *    w f 11 mil Y tm r •
A portion...of the; strychnim*>salt,-ofy {4*} -ethylm ethyl-
cy&coaeetie..-&eld:. J 8  ■ g*H Q.Ju ©*P- ,127--I 3Q,- ;.:. wes.- fooa au,
small; diatlIlatlOE;fla©hplii an; o i l  .-.bath, to .150?,. at; ordinary 
p r e s s u r e . / - s a l t  iselied.:;®.a& w *i er^t ntfdecarboxylation, 
whi ch. ft a a ’ c ompl a t e r 1 a . oneho ur.« -;. t  ho c o lo u r le s s  d istilla te .::  
tpS«hieh,-.hs4..; the: eherao ter i s  tic.-..., odour,;.- of:, e thy lose thy-1* 
aeaton i  t r i l e ,, mas- purlf 1#&, by-. extraction..with ,4i  1 u ta sodiurn
te te tlted lu iio iii:  t • f  he '-prodaetresji ^drled^oyer'iiSbditua:'.^ 
snlpteteteadTih,ewioli?#atte^aporsted* -. f te l iso ls te a w M tr il®  ; . 
wbb ifetd li o te o p t i t e l  e o i i f i t y  id  th&~homg®nbM&£~3t&t&jJx&
( i'ju'.'5).-aBd--Ia e t t e r s s l . s o lu t io n  t tedpro&uote
ted « I * 3-?9 £&<?* micro~b*p# -124°. . r  , '- -. :iJ ■ ■
ylne tbyte c**t* ml d e »
The {-)-ethyl?sethyl£oefeic acid employed-in-.-the-/preps*
’ - • , * . - O _ *'4"■• * o , -
ration  ted f&  7SU -3 .9 7  (temogonaouA.dfB"'• Cf.93^» At*!' ©i>-
i  ***••- * * * ' -. '- - . ;  . i  .i;. .. . :- ../ " t  . ■ ■
t i e a l  purity 23*11}» and «©s- first- .d r ied  mror calcium' s a l -  
jh F ta . t h i s  acid .(35*5 £•) aas te sted  oa ; t t e  steam h a th ,. 
and to - i t  %asTadded durice-0*3' teu rsi f r e s h ly  d i s t i l l e d  /feliio- 
n>i7 chloride---(41 e . ) »- t t e  mixture ueing-sh&tesf,from, time to  
tim e. The mixture1'-. *as then hosted, under re flu x  for  e fur--, 
ther t  *5” hoars. End ’the prcauet d i s t i l l e d ,  - The {~ )-e th y l-  
cxetbytecefc>l chloride obtained tea  to.p* llterlX6c . r ic ld
m  b. (•&%'). = -
. - yemonifc so lu tion  (CO ee*» d €*08) was pie cea in  e .- 
4t€ onp?;testery-lm er s~d 1b on... ice. ©a.th.* ..-To; t i l s  *<&s. added 
the' t.-)-a,cid oh ioride (37 g .)  from a separating funnel . .
-£uf l&g? a m  houavfthe mixture being:, vigorously ,s t i r  * t e b y w  
mm'xi® o f  a mechanical stirrer*-: After addition ;..was comp l o t s ,  
‘.the :mix:tkre::was~- stirred;-, for . & further t e n  hoar* Tte ..solu- 
".tlon •**-s ;:© vaporstad. .lo -dryiiesa: lnovaotto--over;. concentrated  
j#ul* mrla. acid . The product, ^ h i c h w s  a white >orya t a i l i n g  
s o l id ,  'w&b extracted for three hours i s  & goxhlet apparatus 
with chloroform, to separata the smide from ammoslum eh lor id s .
f  he : c h le r  o fo rm - e x t ra  e t  - im so cono ©a t  r  a t  e do t  ©a - 50 c c * * - 11 fere 1 a • 
aadeip-sndoiMd pro&uetoallC’fto A to  \fcrys£felliseyOTerai£ht * 
Thaf^h ltep^p la terll& s*  c r y s ta l s  "of ■ {~)-etfeyImetfeylso©tamide 
{19*2 g.3 itere f i l t e r e d  o f f ,  end dried 1st v^ono o ve r  concen-^ ”  '*«** "  , v iMiriTrriTiBi
trated sulphuric acid . <*up. 115*114"* j io id  02 < of the tfce<
*>* r° ft ' 're t ie s !*  f R  7^ -4.15* (o»8*72; 1,2) la  water* The pro***“ '* u - **•_ *»
duct mE£§ re c ry s t* l l is e « i  from o iiloro fcra -liero ia  fix ture*
r2
IIf ie ld  17.6  g .  o f  - ■-4.21° (s ,8 .9 3 ;  1.25 'in w t e r .
{Optical purity 22.9,.’) .  ' n.*>. 113-1M-0 . '•"•'• ’ ,
(•)  •* o e t e r i t r i  1 e*
r iiiWiDrr^wiin—wrtnift"i i  X ^ 1  ~ f~ " r "— -rr~—-^rrT------■‘- i----- ' r '-T - ir r  ' i r
To f l a t l y  powdered {*») •ettgrlaethylaeetaald* (16*5 g .)  
O t / & ? • ? - * . 21° ,  contained in a 2 %  ©a* d i s t i l l s t i e a  
f la sk ,  »es added phosphorus penfcoxid® (2^ ***), rad the ;aix* 
tare quickly shaken to  ensure thorough. mixing. ffcs mixture 
was heated over a j£unsen burner, ^lisn i t  molted with e f f e r ­
vescence, and crude (~J~etfcyImathylae@taaitrile d i s t i l l e d  
over (12 £*) • The product w&s added to as equal volume of  
water, sad anhydrous pofcassiun c&rhon^te a died, u n til  the 
so lu tion  was saturated* pf ter steiKlino for tfc&nty c in u tes  
with occasional ah-c-kiaa» the n i i r i l e  layeij^as separated and
d  -v-i :*:....v a  a -  - 2  a ;  ;...........   - - - - -  -•■• -   ••- -•- - - - - -  -  . - r ... :. - .
r e d i s t i l l e d  over phosphorus pentcxide (2  p.*}* The product 
IBs b co lo u r less , v o la t i l e  l iq u id ,  in s chssrsefccrisfcie, 
unpl&tsent odour, b.p* 124* 5*125* 5° J « 1 . 5 ,3 7 8  and
M* inn ' -*• ' " ft
72,5'e f  the  th e o r e t i c a l  eiuoitntv A- p o r t io n  «r**B r e M s t i l l e d y -  
end- the d i s t i l l a t e  adorned H?*I4 -“t h o m ' g A m m *d j8- 0*824;
1^ ,C # 5)» * 1 • 3^60 * - - - * :- ' .-
The to  Sseat o f ( - ) » d tb / l* n o t^ la o e to n i t r i le *
  . iir^ '.fM M iM W W M MB 'M r t M r w
"-- s “% - ■*, - -.. ,- i- -^--' J. ■ ~ - • . -  -.^
/  - specimen of the n i t r i l e  (2 g .)  o f J J i 7 ^  -5*1/* 
so i le d  up in  a s to u t  s in s s  tube, and. the tube was iainerscd 
in an o i l  bath and naint&ined s t  175° fo r  th ree  hours*
The product showed -5 .1 4 °  (hoaoseneous rl|§ 0*024;
1,0 *5) ,.; before -and -after redts1111©%ion, h . p. 124 * 5-125.5° *
5ro - '  - * . \
r c j  *-1*3680. ■ " -'5:. ■ ■ ■:;-v^ --:-;./--
U  i .  » -  -  ^  ‘  -  -  ' * ................... -
Hydrolysis .of ( - } -  tb -y l^c^ ion itrlle•
f i )  { - ) -d th y l^ eth y lrco to n itr t le  (Kosos^heoas
d^§ 0.824; 1,0*-5) (5  12*) t s a  heated under r e f lu x  fo r  'th ree  
fours "With concentrated hydrochloric aoid?4'25’o d .l^ i- fr u  
product w a s ’n e u t r a l i s e d  a i t i r  sodium bicarbonate  soXutioii,
*ad extracted-'thred H ines %ith‘ether . ^aporetloa--of • th e .• .* 
dri-dHsodium -sfflpheie) etfeeroKl;"extract z r * ^aofongodn 
(-l-®thylmetiiyi©@#t0nitrile ?{2*4 C*i d'Of b .p . 124-125°* •' - -- 
hJP '»' 1;3880 ‘a fte r  - r e d is t i l l* t l6 a »  Tfo aoaeoui- Isyeri'iss  
f o ld i f l e d ’t o :congo'red with d ilu te  hydrochloric acid , and • - • 
extrscieei three tiraes x i f o 5;e iM r :2f 'the' combined e t h t r e s l^ o  
eitracthH erH  dried"ov*r o6d itoJHttiphate>'iHndvthe:-ysolvent.yi- 
etmporitbdH' the Aresida©^ {•2*611g.-^  ^®si H i s  t i l le d *  v"aM -the free-  
i io n -6 f  b y .H ? 3 - l? 5 °  (2 .2  s * ) '« s s  co llec tM .;: .-H e ld *3?.^of
th0:5th 8 6 re t le8 lsfiffio<int.:(’•'Tb*.? (-i*.otfc3fl»*Wyle6et:io ee ld ti  *;:
115*
h o m g m B o m .^.djfa o.934; T*'0*55 p o p t i -
' ^
1>
OCp■■caX purity- 15.1i§'2 *'■ 1 *402S--after m d is t iX ie h ie a .h  0 a
%l%TB%tbu <i*2790; I* ' req u ired  27. Jo mis.' 0.1'B  HaCI!.'"
CJK,, 0n re q u ire s  27*35 m is. '•- P J.V? *U _ ’ ‘ „ 0^
{11) {-) -E th y lse th y la ce to n itr ilc  £c|J^p -3*10° {homogenc-
ous 0 .8 2 4 ; '1 ,0 .5 )  {4.0 g .)  was mixed w ith  concen tra ted ^ *r , *** ~-i  ^ i . /  *. >.-< ; i  P % ~ - - f  „
su lphuric  ac id  { 8  co .) and the mixture shaken at  room tem­
p e ra tu re  fo r  c . J  hoars and allowed, to  s tand  o vern igh t.  The 
product was poured in to  ie e -w e te r ,  and the' so lu t io n  was 
n e u t r a l i s e d  with sodium bicarbonate  so lu t io n  and then ex­
t r a c te d  th re e  times with e th e r ,  th e  aqueous la y e r  was a c i ­
d i f ie d  to  congo red  with d i lu te  hydroch loric  f e id ,  tn d  m
e x tra c ted  th re e  times w ith  e th e r .  The combined © thereal -
e x t ra c ts  were d ried  over sodium su lp h a te ,  and the so lven t 
• - 3 ' " © ,o
evaporated . The re s id u e  showed z s j y  - 2  .32 . {ho c\ cn@ous
d^B C.934; 1 ,0 .5 ) ;  ' afp- •  1*40??. After r e d i s t i l l a t i o n , / :
the f r a c t io n  of b o i l in g  po in t 175”175° halag c o l le c te d ,  the
■•■'• ■ j r -  *  ’ *  ■ ’ ■ ' •  ' ■■ »  * < % ■ > - . © '  ' '  • '
product had m j f ?  - 2  .55 {homogeneous. C h  0 . 9 5 4 ; 1 ,0 .5 ) ;
» 1.4C28. H e ld  2 .8  g . , 57,5 of the  th e o re t ic a l  amount. 
Oa t i t r a t i o n ,  0*2438 g . req u ired  23*90 m is. 0 .1  I  SaOB.
fho^£-hf'b&ophenacyI - e s t e r  ■ of-- the '"product ] wr s 4 repered  
iavtfeet ususlhmey-f r©ffl>tfc@- ®cid/{C/r.5 -g > ). and jj>-hro» op-heiiacyl 
bromide-? {1 ,^4 g . p r o d u c t  ■< s o l id i f ie d - 'on- b i in g :'cooled  — 
in c i s e ;  and s e p a ra te d  from aqueous ■ e tfey I"a lcoho l^e i-■ w h i t e s> 
a©edle**like -c r y s ta l s  - '(0'.9:--S*) * ;|a* l 7  54-55° ," a lo n e ,"Had'*when
mi'fs&Twith' 'm -sample- -of-th#: ^-bromophenaoyl^-ester-f-^pr-epsred 
fey1 the -%&tm -method- from  eathft&t £&*^  t&y&fo tiayle tiet ic^aeld  
(Kahlbaam)* - ‘ *
(&l~&tfe?lbenzylmet&rleyan0&eet8te*
fl i t  benzyl chloride employed in  the preparation m s  
r e d i s t i l l e d ,  fe.p* 68°/8  osu The ethyJj&et&yle^end&eetete
was prepsrod in ?4,l y ie ld  as described e a r l ie r ,  b .p . 89*90° 
/1 5  m;a* t
CjJ-IthylfeenZylmetfcylcyasoaoetate was prepared in  
sa en t ir e ly  an©logons manner to the preparation o f  d ie th y l-
etbylm©tfcylmaIonste. The f in a l  product was d i s t i l l e d  under
reduced pressure, and the fraction  o f b o ilin g  range 1 5 0 - 1 8 0 ° 
/14  sir*. c o l le c te d .  This was r e d i s t i l l e d ,  and the fraction  
o f b.p. 162-165°/14 mil* was co llected*
Founds _ O, 71*8; H, _ 7*4; If, 6*4*
requires 0 , 71*5# is# 7*0; jm#
1 0 3  E* o f ©thylmethylcyanoeeetat# gave 65 g« o f  ©ttiylbenzyl- 
mCttyIcyano«oetats; , ' t ic ld  37p of the th eo re t ica l  amount*
Qg° -  1.433. ' • - ' -- -
f■-’•■; ?■ -•■-d’Sf-0■7"-^mm Am- d my-mj y y . s I s  ■ s--c.i 4- rm; - j s. mmm—ym s-m ——•>:■.
(1) *h eng ,y Imo f  by ley a n oa 0  e 11 e A 0 1 cl * •
. .  - (fJ-Sthylbenzylmotnylcyaaotcetfete (Ck) g .)  was mixed 
with ethyl a lcoh o lic  potash {290 cc* U) , and the mixture ' 
heated under reflux  for 1 .5  hours* the greater part o f  the 
alcohol was then d i s t i l l e d  o f f  under reduced pressure. :Tiie • 
residue (about 80 cc .)  t?aa d iluted  with an equal volume c f
8?-
nater, ;.and ■ ex tracted ^ th ree  % l!m & i:M i% h-.:® thm ^t9ir® m 'm (V Ln~4Z}  
t o a n g a i ^ s t t r j s M  ©thartomp.uritias * r& oidlfled*to  fQon&& *re&3 
tt .lth ^ ilu td to y d ro a h lo r i.c  la e l i lr s M  ag&lxuextgaetsd^tfcrea - 
iisssg® it!j ffelifr,e^ia#^ombiB#dj;«itfetr#al e x t r a c t s  wec^ 
d ried  ever rsocttua .sulphate*' vsnitoll© iso lv e i i t  ^evaporated 
redu ced ~pr.@ss.ars*  ^ Xfee ^ residue ^ s lo i i ly t s e t v ia t o h s . iceifeox^rt? 
io -n -so l id  oB m.ip*i?3~79°t..* IIsM,of;,Qru^#^af@rl®lr4S:^@,--ci- 
.^5?h,%j.crttde;tj?ro4yict ^ a s - ^ a o r y s t a l l t a a t  from H ero in , -
. Q.:leaflst»..0 f  ^ •p«:i95‘“94: :wer® ' o b t s i a c d * :■ — -to 
foundr w —  . , 0» * o j .8 ;  /H» ; 1,2}
3?«Qttir6aru  tovO^-n.89-3;-- u» $ .9 ;-  h ,  7 * ? #.
On -,;ti t  r a t  ion  ,0 ^ 4318 :.e*v^@.<|airscl'::22>,8S tols Py©£,--0,*1 %  i»& J  *
*22*§5rmla* a po rtion -o f, toil©*aci&:y{0*3 g .)
was oo^verted ^ n t Q--r.its  rail?«rvrQalt:t> 1aeadIe^lik«'--:cr.ys-tela',*4
.(■0*7 g*) £ toy/the usual n 3 tb o d ^ -0 n : ' ig n i t io n ,  0*28.31 g .  fo£ 
tha^silveri£eItr../gaya,^yl031^;jB^.'^r4«llysT*.:,..c^^Ejj-YG^i re q u ire s  
0*1033 ' . ’ * - ' r
{^V-BsnsylsethYlcyanoace.tlc.toGid**. .
. ■■ ' & n h j& z o :m :K h r m in m i$ 9 * g*} '^as.;-eddod-ito '^solu tion--’bf 
'{-$)■- benz v ise  t hy'lcy a naa c e t  i  e . :© c i  dm (-It 5 > g * 5 ■ .1 m • aq use us g a c e t one
(.3 0 - oq*-;:0f;;_73B) ^ B;i4nd ytlie yKhoia^ar&edguntil' :'soluti$n:'*m& 
eomplet,@*U to  •jrtandlfiggcfTernisbt, .tp>l©ta-liks• -erystsls . {1*4 g .) 
ffi*p*r; 1 2 3 - 152*1-were &-btaiaed*.-:m fwo^-Pnrfeiier: r e c r y s t a l l i s a t i o n s
£rosiilia , same- solveaty? gev-a;■crystals" £cf*8 £*}.■■:©£ m .p .: 135-" ■"
13?®.:; further-; r a c r y s t a t l i s a t io n - d id ;  not" a l t a r  the  m elting
po in t 2 - r to /h to  .to;-- V-; ;■ m,.>■ -.
(20 ■ g. 11 and*anhydrous (4$- €•)
wererdissol'fed;/;intftot(aqa^©us_rfi^Qton.e^|2G0,<.cc*vq£:; f 5 }» fcfidr/ 
th edcpole4r^piQtipn . % a s . . r i & o c a  crysta l oi 
^r^vioasly.j.prtp8red:--;brttciiif . f e l t *  X;A ft© r,ston  ling f o r 4 two 
S s i s ^ t ^  traoioo t ^ l t 0ofi-(4^-benayl3iwtfe:yloytQOficetic a c i d /  
«&$ fchich/isere
r#m o¥@ iafej*riltrstl© ii4tpit. I % g . * ;- m * § p e e o m p © -  
. s l t io a io f  ,;i a |a r  s a l t  - tw ith-^il.uto^^x'oehlQ ric .?ae ia  la,..the - 
usual dn«sfiner*-jri elded f^eru-e (fj.-hstisylmtthylcyacoaeetitf 
B cid:(4.S e.S% of.a.p4! ?7-79t> and Z C 7 h S * i2 ,(t li{e ,^ » 5 3 ;;i l ,2 )  
lE-.efcheresli solution* -Xhf sold was ooteinsd.ty®s. largei trans­
paren t erysts ls^ o f p l a t e - l l k t  form * ,m *p *..;; 8? *5-88' ,-,5° * ©n,re« 
c r y s t a l l t s s t l c m  froE ^eh lo roX ors-lig ro iE  mixture*
( | | - h f  asylisftliyleyaaofeof t40;.aol# c{4*0 g .} -s©^obtained, / bs4;S. 
Z C T ^ a t S ^ l0 (c,»2»43;- JL,2) rln.chloroform solotipa*;^<|a-: 
t i t r a t io n  u»2X13.£’ re paired i l l  * 1$ Lmls • 0 . 1 ;-|3 
.requires .11*13 mis* . ,  ^ ,
{-*}X&ea2¥lmethylcy»Bf>»c€?tic ,£oid*
nfrrTirtri lii<iimihiiiiii mmr , » «,, hhT m-h .h-h)*! w  iih**!** jT*m»«n iwmnft%■i.ii.h    ■* im   ;«iHmnn»   runnnii (ipHffnnrxMm
• Jlie mother liquors ©f the le s s .  so luble - fraction s  o f  
th@ brucine s a l t s  were concentrated to dryness in ’ vacuo* :
The r e s u l t in g  s o l id  {33 §•) "Wes''■ disso lved  in  hot aqueous .- 
alcohol {130 co. of 75,") * \Aft#r- standing for two days at  
room tem peratu re , t ra n sp a re n t ,  p l a t e - l i k e  cr y s ta ls  were de­
posited* The c r y s t a l s  turned opaque a f t e r  d ry in g -fo r  th ree  
hours in  vseu.o over phosphorus pent oxide* • f t * .22 g * ,;
iwrtiii **(jwi*ifrnimnn»m
sup* 126-13O0 * After two reeryst&llis&tlo&s from the- same
so lven t, p la te - i ik s -c r y s ta ls  {l?.;g.) of m.p*:: 127-12-9^ were 
obtained* , A portion.: {3.■&•). '.of.■ t h i s .s a l t  was decomposed with 
d ilu te  hydrochloric ; ecict '■ in ...the usual, manner, sad the i s o -
-•••-'■•• .. i i : : ' . . -  - . • • ’• '  •• .• .  .  . . :
■ ■• I  - - 1  J* J  V *  - ,
Is ted (-} -icnay luothyiey&aoscetio aoicl lisci ~25.4U
{£,2 .43; 1>2) 'in chloroform "solution,- and m.p* 68-89° a f te r  
re o r y s ta l l lsa t io a  -from chloroform -ligroia m i x t u r e f r o m  ^ '
which tha acid c r y s ta l l i s e d  ia  large !trcaapsreht p is t e s .
The mala portion o f . the. feruoia© s a l t  &as recrya ta lllsed  from 
?5i aqueous:alcohol*', ;fhc . iso la ted  cry sta ls  - {12' g*} had - 
n .p . 127-129°,: and;on decomposition w ith •d ilu te  -hydrochlo­
r ic  acid , y ie lded  a .J-J-tcnsylm sthylcyanoacetic a c id ' (3 .0  g .)  
of -25*7°;{c#2.5+f - in  chloroform 'so lu tion ,-
and m*p. 87 -88° .a f te r  recrysta llisstio& ^ from ;chloroform-, 
l lg r o in  mixture.' > 0h:'t i tr a t io n  0*201.8. g.- required 18*7o mis* 
0 4  H KaOii. ; ^ i i% i^ ^  requires 10.87 ; mis. p. mixed malt lag 
p o in t o f equal p roportions  of (4 ) -fceanylmcthylcyanoacetlc 
$ old Ja*p*_ 8 ? ,$ - 8 0 .5°) and {-} -b®.a&y l~v thylcyanoftce:t io  ' ■ 
acid (a .p .” 83-83°)' was found to h i '93-3+°* .• •: > : ::
w w & Sm sM E m
..Specific-,. gotatary- Powers of C^I^Baaayl tfryleyea o?» c »11 c
.#,eld fo r  Yer.lona; Wavelengths.*,
A• : 0
in  a
‘ 1 fc '; c O c ; '/-* ~rlo • 'j wtH-zx
in  t
( C >2* $ 2}
X ^ o0 
in  / c* ^  c{ i ;:
U4-J3 -2 1 .7 ° 4143 0 • 0:4t>i
3*>J3 -2 5 .7 ° . 33w4 - ' 0\t3 33J 3
5431 -3 0 .1 ° 0“ 1Q O £U J P £~ & W” Js/C*
30 80 -34,%° O CQfl<&■ 1 0 * 1 it' } 1
4 800 ' '  -3 3 .7 a A' V 2304 / : /■« arrtu * u tz pc?
467a ,  ,-0 ■ «*4u «l108 0*0 c?4o
#338 -*-47*4^ 1899 ■ 0 #0211 - -
4078 -5 4 .0 ° lo33 ■ 0*0185
the  va lue s  o f  X~, p lo t te d  a g a in s t 1/ * t l i e  oa r> s t n i c i i t
line.- •:■ - ■'■■'■■.'
(The 'DecgrfrQxyl&tloa o f ;(£) :enfl^(~).-~j3enayl$ethfflcyaBQaeetio ^
PGl&Sm
iWOk(WMer*liuni(mfna»  - “ -    *-" "  r '  ...• . •<-
-:. ' :■  XT&limtmzt ■; experimentsw.i % h. the.,; (* }-» eoi& ^ * i oi ed the %
laeeerboxyletion^occuryed cult©3re sd ily c>at,,16pD^ uaa©r 
? jr4 tsufre:-of 18-:ia3i.*tyieldiBg:;. e;iele8r..:-llquid;14 1 e t l l la t e . :S.f
( i )  11 ^ * ? r ftt c i 2 . ^ p a 92 la {2,0 € :«},3v3.
ocohtelned in-a,.'.sms 11; tL istfllstio ii;. flaslc, :wss; hoatod in  cn 
co il-b a th ; at 1650/1S:* msu >i until-:, d i s t l l l a t i o a 5 .ceased {about
o&elhotirT.- ■hdissoXired-:la^€;.iUi. r» ** s washed'
with^dilate. sodium bicarbonate so lu tion  t o . remoire traces of  
unchanged f acid /-dM td l'--6t4r; so 3 iam sulphc te , - sad-the sol%* t  
evaporated. Tha residual■■c^henzylpropionitrile %ss devoid 
o t  IbptieeT ;so t lr ity ^ iiF th e  %omog©se^us s ta te  (jL»0 *5 J" i s
ethereal-soIatioa';v(£ ?9*2f::T g2) «; - - - -
{1 1 } . ?he^exp@risient'v'was- • r  ep«& I a €; "**'1 t h" • ( fj -beBsylmetkyl 05"-
eaoaoetie so ld -o f  1 . 2 f r(2 ' g . ) . ‘ end • -
the purl Tied ir^c* rhoxylation product v»»o ajain  found to  be ' 
opticall^--l'flS0 tivs':-':in-th© homogeneous :s ia t t f ' {1 :»0 *5 ) %ad- in  -
ethereal so lu tion  '(c»S*4| ‘%%2 ) •   " •• " • '■ : v
I; • - Than tw o ':d is t i l la tW : wor.e''Cbmb'inei era ' r e d i s t i l l e d / ?J*" 
to.p. 125-12?"/!$ m .  ' r / /  <* 1 .5 0 9 ! . .
Found; /  : - , Cf ‘ 83.1; B,.;, ?*©;; -. : B* ,3*7*  < ■
^lcft.1^ rec|iiir@s C#§ 8<£.9# IX»- ? »o; is % ■ 9 •//»*■ •
f  he Identity  - of .-the/, d i s t i l l a t e  vrs confirmed by conversion  
in to  ( | )  -bcnaylmethylaeetaralde, b^  both,©aid and alkaline  
hydrolysis . ■■ ;■■:- V ,/
( i )  The n i t r i l e  (% g.J fa s  heated under r e f lu \  kith e i m s s  
aqueous potash for two hours• The product was;tnon estrac-  
ted three t in es  with ether* one on concentration*' s cr y s ta l­
l in e  ; so l id  of s .p .  95-9?w {1«^. g«). was obtained.; yTw© recrys­
t a l l i s a t io n s  from water gav« hit® n eed la -lik e  c r y s t a l s .of; 
m.p. l t 4 . 5 -lG 5 . $ ° t the n e lt ir^  point' of *Mch did not change 
on further r e c r y s t s l l i s a t io a .  a specimen of {J)-beazylmethyl 
acetamlde, prepared from ' ( |5-benaylnutiij l&cetic fccid, hod •
su p *, i 104. $-105* 5° r-: gs.; .mixed -mmI t in g  ;point se s  n o t  ;::d@-;.
preseed* e •.: . . ...... : „ ■ :
( i t )  The n i t r t l e  (1 g .)  was Mixed with concentrated fey- 
drocfelorio sold (5 'g.) in  s small stoppered b o tt le ,  and 
ellovsed to stand at room temperature over the week-end, 
when the o i ly  layer of. n i t r i l e  was found to have.disappeared. 
The product was.poured 'into le e  water {20 ©c . ) t end a fte r  
a t a. fid I ng . a t "t ©cm: t  emp e r © t  are overni gh t» a w hi t * cry s ia l l i^ e  
so lid  (1*0 g .)  o f sup. 97-99°* wee deposited. ^ c r y s t a l l i ­
sa tion  from acueotia alcohol gave white needles o f  m.p* 
104.5-105.5°* alone and when nixed .with a specimen of  
{¥)-henxyinethylecetamide*"prepared' from ‘(£)«behxyl&etbyl- 
ace tic  acid." ■■•■-.  -
Seearhoxylation -;of- the-Brucine B alt !-ofc{4»)-B©nxyl-  
m ethylcianoaoetlc  M i d . ;
A portion of the bruelne s a l t  of {^-benxylsetky Icy-
sn o a ee t le : ac id  (4 g .)  . o f  m .p .'. 135-137° was heated  in  a 
s m a l l 'd i s t i l l a t i o n  f i s s k  in  an © ii bath at 1$Q° under a 
pressure of 18 b e e * The s a l t  melted and underwent decsrboxy-. 
la t io n ,  which was complete i s  mm  hour.' The d i s t i l l a t e  ’ 
showed no  ac id  reaction  towards in d ic a to r s ,  and was found 
to  be o p t ic a l ly  in active  in  the homogeneous s t a t e  (1*0.5)» 
end in  e th e re a l  s o lu t io n  (£*8.4; 2 ,2 } ,  p r io r  to  treatment 
with sodium bicarbonate so lu t io n .  1he dec&rooxylsticm pro­
duct had the  c h a r a c te r i s t i c  odour o f q -b eazy lp rop ion itr ile .
rtfO ,  ,
n -* * 1.5093. . T h e .n itr i le  .{1.0 g .)  was.converted into
c  /  c
{f } de :h y$rfc lya ise:y i e ld  ;
»e ear bony 1*1ton of the J»rucine_halt of { - } -a enzyl’
,0¥BTiOftC«
f% portion of the brucine s a l t  of {«)-osii2syl&,0 t!iyl-  
cyenoaeetic acid {4 g . } o f m.p* 127-129° i e s  heates. in  a 
small d i s t i l l a t i o n  flash  in  an o i l  bsth at l^u° under a 
pressure of 1? ms* ueoarboxylatioa occurred as in the pre­
vious ex^erinent. Xha product was again found to be op­
t i c a l ly , in a c t iv e  *ia t lm  ^o^o^oasoa^ ot *!**.{1 »G-«-5K ^nd/,ia  
, -'^v 2 o r— - ,-r
s #  t h e r e & l .  v ^ a l u t i o a  a (  j * » B»?; « :j - 12 )  *  - ^  *  . l # 5 u 3 4 « .  T i i e  p r o d u c t
Jha-d ;;tfeo.rcbaraote r is  fcia odouy-of _ ci-benzylpropioni fcril©, r ”3 
was eharacfcer i.sedpy&s b©for#,_by 'noavsrsion-into ( .
p&ylmdfchyleGetnaiide of &*p* ■ 104• 5*105*5°• v
3  i  a  t  b  y  1  b e  f i x  y  l n * t l n * * » i e  *  *
-If benzyl c h lo r id e ;i s  run in to  ?s ;.so lu tio n  o f  ,jso4io- 
nslon ie . e s t e r  in  e th y l  a lco h o l,  in - th e  n o r  m l  ssa&ner-, * the .,, 
..yields of d ie  thy 1  beis2yliaalona t  e  a r e  only about %'!* o f  t h e ,
1 1  e o r e t i c s  1  ( G o a r  a d ,  y n n a l e n »  1 8 8 0  ,  , 2 0 4 ,  . 1 7 4 }  *  *  A , i s o d i f  i -  
c a t i o n  o f  t h e  n o r m a l  p r o c e d u r e ,  u u a  t o  * h i l l i p s s , ( I h d * C h € i m * ,  
1 9 4 5 ,  2 1 ,  G ? B ) ,  t h e r e b y ,  s o f i i u a  © t h o x i d a . i s . a d d e d  ; t o  ^ - m i x ­
t u r e  o f  d i e  f c l y  l r . n l o n a t e . , , e i i d . b e n z y l  . c h l o r i d e , . ,  g i v e  a ;  a :- v e r y  
m u c h  i m p r o v e d  y i e l d .  , , f  h i s .  . m e t h o d  . i s  ; b a s e d -  o n :. t h a t  - . o f ,  ^ 8 - r *  
t e u c h s  { o e r * f  1 9 1 1 .  4 4 ,  . . . 1 5 0 7 } » c b o ,  u. c l  a n  e x c e s s  o f , &i- 
ethylralon«te.tp„ prevent, f o r m a t  io n ; o f  t n © , d i r  s u b s t i t u t e d . - / '  
e s t e r *  ' . ’
^--'mixture of ben^yi^ohiorie^ (163 g .)  t a 
m&lonat@"(207 g*) was sttrrbdrfca/1 r*tzki&in®&::&iQ&&®, w hilst  
ir so lu tion  of" sodiuia';ff28l$"g*} riE ' Bbsoluta'-ethyIs'-feicdiol 
( S C O  c c . }  w e e '  g d d t a ; ; s X o w i y w t u r i B g  t h r e e  b e a r r .  l i t ©  ;
o f  :::t£a?ipr©parstidiirwas" carried oat " tk  feii snilogons^masser;"i35 
IcrtiN t o f ' diethyIns tby1 - lonete • y ie ld  o f d iethyl isk aa-T yi~
s a i o B a t © T # i s r 2 ? 8  g* £**88/15 *  the eater^hatih
/' " . nr,o .  ...........- ..., .  -
l M W / 1  a2mm|a .  ^ ^
Methylfesnxvl^athyl^alor t#».
mm r nnii-m.raiii|-ti'imnn;"w,r>'1>ii>N<ii*>m|gnr ninniiMT r -'ir.f f ftirri~'r 'ii^ff>li^ iir*n'Hr«ir'--ri* i^.>ii*)<ntfwtiTriTnrr^ririyfTrTW,fi,flrff>‘-
\T fae^rsperetioirsirs carried'out^'ih.rn ^ n i i r ^ l *  e ta -  
logons mennsr to- hh®t"of' diethylethyimathylm&lonste*
2 7 8 ' g .  o f d ietkylbcnzylsolonsta gave'252 g. of diethylfeea-
sylsethylmai.onatc («96>)» 'of tu p . . 173-180°/23  ism., ’and
n^°*5°« 1.4r.G3.'‘ -
Benzylmetfcylrslonic"/Atsid.. . 80 8 V:..: ..... ' ,
(^ iwO riiiTiiriifi-'Wi - im »TiV»in   *iMt,rwwni|-rr ' i ^ M.icmHinH)ni iii^ Tiiii;rii».wnffiiVltiiTii'M»»i<Mi>lWiii<iwi'ip r  ~Hin»*rM -I - •• •'•. : r f  y  . y  ./ ^  ; - .  •, .- ■ / :
' VIfoodiethyXbenzylm eibylm slcm ate (230 ,g * };,uss added;; 
saturate!'potassium  hydroxide so lu tion  (200 g . in  the mini- 
muu. of rt-tcr) slowly, tnd  with constant shaking. The mix­
ture was warned carefu lly  on the stoem bath/' and as soon 
ps tfee-resitlon  oG^e&Qad V ~ c o o i e d ^ i n ./§.: water 
bath*' the f e a c i io i f  proceeded" spb&t©neonst$ * t hd”' - a f t e r •- 
about ten minutes, the ester  layer had almost completely 
disappo^re'dV^nd'l£e:;roadtion'i:'hegaaJ' to sfesib'y tm" mixturs" 
was then heated under ref lax" over e L arisen burner f o r a ;' 
further 1*5 hours. Xh® product was extracted three'%imesV:-
mit iu eth or , a to-^re&o.re' u r ns age d ;  .ester-: and> oth&rv im p u rit ie s  
ecid ifi0d^ .to :;:opaga--.r®d-:«itl5-idilat®--lA^droeiiloria;--s®id#:- and
again.: extra® tedb't&re® times- with.-; e th e r ,  -'thm eox>&la$4
dri© C :ov®r:;SOdium---s'diy.hgtei.^ end - %hm 
so lv sa ti  ®trspc?rsted. rh© product set  to hard---cryst&lliae
massf Of,;s*p,ri2Ci*125°» ,.eft#r^«.rylag:for-^fou.r^iiours,-ifi-;, '  ,* i  w  «»* *-« <*s»*ase5
tBc*io:-?-.over^.phos0faoru3--=pent©xide.--- ■ l i e l d  o f ,e ra c l# b o a z /i«  
seiliylM lciiiie ac id  w a s ; > 1 9 0 ^ g . - )• ;---g-vi.
(j)-BensyX issthylaeetlc  i g M «- -
tf€fi2;/ll&etl?yl&*lcai8 so id {190 £•) &8S L ^t€d in s 
d i s t i l l a t i o n  fleslc in  an o i l  bath at 1^0-190° under s 
pressure of 3 0  &&•, fchen crude (*}~fcea£yl:i3ih^lae£tis 
acid d i s t i l l e d  over. Xiio cruaa iroici v.**s r i;u ie t i l le d ,  
e c o lo u r le ss ,  o i l / - l i q u id  of ch a rac ter is t ic  odoar end
'  *-' .V  '  ' ' Ob .p . 174*176 /30 e*b. vas ob ta ined . a f t e r  s tanding in  trie . 
r e f r i g e r a to r  o v e rn ig h t» the ac id  s c l i a i f i o d  to a c r y s t a l ­
l in e  mass of need les , m*j>. 35*36°. i;a t i t r a t i o n ,  c * 3740 g 
o f the acid, required. 22.75 a ls»  u . l  U KeCll. Ctr :i1 ,,0^
;  -  ■ -  ... .; V  - - • ... *— JLv . Ifc. £ ..
re q u ire s  28.8c,vmla.- :ii@ld. 1J8 g . (^926).
the of {£)-isoa.^ l^ethylfootic  c* 1.
dr iiiniti.'i'itiWiMmniiwi.Kiii >fi'Ki"i> » >u mi'iii imiweniinifMeil rnnn <in~iw.ni»'"*inif*'‘,^ rr'“,*~*t"-~~fi-Mt1^ 'it1' "r ' 11 * n»-wr(ni■ y^»—.—■ .riV •.v-“rt>ffftl-mrTri-nnTiif^ itfPi>-trir<1rf1ntir<frff-r-m^jl'n.llp I’T^fttrvmrwaa*
fh® method * used-, ssesathet due . t o -Kipping sad Hunter, 
iJ .a .3 . , ,1 9 0 3 , '  1005).-"
t«'fci,„fi;,uiBiiiei{264:..g.)'»Gs.8dded to «• so lu tion  of (+)-bsa-  
^ S lcstfi’le o e t is  80ii3,(13S g .)  : ia.equeoas...ethyl; s lo o h o l: - ■ - 
(400 ;:o e , ;..of :75$)* ; © c-th®:;whole w&raed■,u n t il  s o la i io a i« s s .
e caplet ter- -standi^ - overnight,/" iieed le-lltee;, cry sta ls
{2oa.-g« )::vQf; mi-p*n 109*llv * \©r© -obtained* ?i Two,,further.- ro- 
o r /s ts l l lsE t io a ®  JTroa.ptha same solvent# gave crysta ls  
£160 - e*l;i:of,:-:m*p*- l06-‘108°* ^©composition.-of*:-th is - s s l t  
withv'dilute.hydrochloric*e.0id-'viapth®-usual,-maiiiisrt . yielde«
awps-rtially-.~ resolved,-:{£) ~benzy1$* t  hy if*c e i  i  o ■ so ld  ■ £ 53..- &•)»
1- 0 °
The homogaaeous acid showed ;$i3*40o ;-{1,1) ■ sad
** 1*5124. fha sold  w&a r e d i s t i l l e d ,  b .p. 167*169°/23
* '*■* = . . .  ' .  ■ . .  ..■ ■-.. ■ _  Q
era. ffce d i s t i l l a t e  (52 g .)  showed c(f* *13*40° {homogeneous
1,1} a ad r f p  « 1*5123* This ac id  w&s d i s t i l l e d  once so re ,— .. . ?    .li - v
and the  d i s t i l l a t e  (50 3*) showed no eivango in  physic*! 
cons tan ts  f ro  3 the ac id  oefore r e a l s t i c s *
The f i l t r a t e s  from t i e  second end tn i rd  r e c r y s t a l -  r 
11a c tio n s  of the quinine s a l t  * *r© corioissci and the so lven t 
evaporated. The p roduct, a 11 lit u im a  s o l id ,  of no w e l l - ’ 
defined c r y s t a l l i n e  fo ra ,  was decomposer with d i lu te  hydro­
c h lo r ic  ec id  in  the usual way, when a p a r t i a l l y  o p t ic a l ly  
a c t iv e  {-J-bexuylfflethylacetlo ac id  was■o o te in ed . Tnis ac id  
was r e d i s t i l l e d ,  u .p .  102-I84v/^ 3  nm*, t ad the d i s t i l l a t e  
(24 g .)  had d p ? *^  -1 1 .8 a0 (tonogaiveous; 1,1} and
n f,J  M 1*5119. '
.■ & , . .  . . ■. . .. . . .. .
f he f i l t r a t e  frcri the f i r s t  crop of quinine smlt* 
gave o farther cro^ of s a l t  on concentration of the f i l ­
tr a te .  Thu f i l t r a t e  from th is  crop ass decomposed wi th’-" 
d ilu te  hydrochloric acid in the usual manner, when a tuore. 
highly laevcrofcetory b e n<s>Inct! v  1 e e e t i c rein was obtained.
‘- 9 7 -
i’Tbe ' ia o la te i  "liaiA o a ’resistiilsstion,'"  b.x>.'! 15?*i’39°/17; be!.
% r*0
■£»»«< 6 :Als^t3.lKW ^('5.2'S.) ‘Of or*- -12A < i° it~> 0 , ^ 1  o j s ;
o ^
1,1} 8»n4:n |l»’il<5123.f : -''>.  ^ - : !i''i ‘**“• jyf
* highest* rdtfttiod* r e c o r d s  id  iltVrstur® "for ' 
t»®r*sylaetdy.Xdc'©iic,,..TBdid';ldhoS  ^42Ci.l8°^ {1?1) ^
homogeneous ■} *? c i l l : -{£ n i l !  s * 17 vx^ei^Cfee&*&0e; *;7;I f  31 §" '53:*
2?;o) .  ' v - ; - - v " ’- ;^ 1 "
{&} -f-err^lox^tro lsee  tenici#, ; . :'■"
■ <BM>m>Ii~WW>l i^»:«:»ii'||iM\;W | iiitTn>- r ^ iiitiTiTii»i-«niin iiin-»---| i |(mlr^ -^ 3%v•r'l^ l'•n•llWl^ n rinr u i—r r n  ~Ji-ni—- —i— -*n—n n
- - - the {4)*»hmzyl?.e th>l&aet i o ' sold  {45 &•) o f 413#4o° 
(optie'el purity--66 •?.<->) was fceatsdooa o i t e s a  hath, c-n.l 
freshly  dlstill&d-h tfel©a>hL':cfcleride^27" cc*)j; sas;!;e&d©& da»"";- 
riog:;0 *5 'Adours;--v'.tli8 mixture wr s s M k c n :' f  roa-- time •■•to'-- time, 
imdh&eatedc.-uuder rctluxofor a Partner o*5 Mura,' e f i s r :th# 
$&ditioai.$f>:tha;-lnionyl''chloride -was ••'complete* ft® p a r t ia l­
ly. resolved -ac id . chloride d ist illed **h ;p £  12o-122°/2j 
mm. ■-' * i# ld  43 g . ( - 8 ^ 4 .
.. . (>)-Bsa^/l2iatdylscetyl;:odloridd ^(39 :€* ): Tsss;adaecl> 
daring ;fc%o hoars to ta zon im  so lu tion  (53 .cc<'v'd'v0*88) coa- 
t.at&cd4 in c .three-necked ytlask#-.provided w ith 's  nareury--r;"■ 
s e a le d , s t i m e r  -and ...aa sir,:concUaser. £Ue f la sh  v*gs -cooled 
throughout via :ea...Ice- i&ath, m4 mixture;. ..vigorously - -1' 
stxrred*:v Jiftor:,:additioa was- co '^ let© f t&@ mixture1'was 
stirred.,;-for-;-.a-'. furih&rvO..»S .hours, -  Tlia pro duo t  "was -'diluted 
with.,.wster.-!«.' u car) p'and the cruds 14) ~b€m2 ,  1  v thylfedatd-; 
iiiida,, wiiicli; i s \  almost. insoluble'- in  water-, filterocT-off -:S 
The;: proditot;-. i s s . ; washed,:Soyaral; t iaioa &tix... :wsinr.: to:: remove
arrsoniura -fheeoudo-aiilde'■■.{32 &•.)’■- hed^m'lpl
It 'wes -recryatel^ised^fromlaqucoaslclco&hl^wfcca^lQng* ; 
needi©^llk'a-:-c-ryst6ls^of tmwj?* ■ 105~l26a:;tere-obtsixiee!.- - ,1'ield 
2?' g ; "I **7*2 ) * r-he-:{^)-»fe6azyIaiiethyIac^tc :ildel obtained.^ had
5^r-- ® t% ■ ^42.8 * % - {¥, 0  • 5?2 f 21 ,2} -1 it-■" ©'th 1 f #8 1^  soluti©su el € ompar i -  
.sos. 'with the values • of T a l l i s  »&$&&£ • 0 h®fl& a Boa.,; 1951, ■ - ■
55» 2790) - g iv ss  the o p t i c a l  pa r i  fey of thiT C¥) ^teiiz_ylaetfejl«
?:-■ -o  -■:•■•'- e . e . .  - ' - 8  ■ •-*' • \ ,  r--- -■•' ••': U  ^  2 . t  v-;. <* .f v -  8  8 , v  ; ’r  .p  .*& 2 : ' 2;-
ecetaiside; es;67*7i(?* 8,' . 2 - t : , . ■ . ^  \ .
(4 )~.ff~oen?/yir'ro:;tonltrile. - ....... ----- .
•(iiiV 'rirT iT^nnirj^T-^-irw ^riwBiiirrfrwni-Miu itfiitiiwiir lftw im rtir^ iT i -frrni^ r riTttrrT— |^ ,^ i^rJ l^fr“- “ ,^"*^ «—•"»"
t o  fi'ri&ly: powdered' {4 )~*w r^/lieeih^X&oetemidfeU 26 g .)  
i n  t  2 5 0 * - c e *  v a c u u m ’5- 4 1  s t l l l a t i o a i . t f l a s ^ l  : w & 3  a c t d # d  
phosphorus pea;toxide,{28 g*J , sad the mixture g,uickly 
shaken to ensure thorough n ix ing . ..th«vflafek f i t U l  up 
for d i s t i l l a t i o n ,  end the apparatus 'evacuated on a  water 
pump, to a. pressure o f 20 mm* the mixture «ss then heated 
over a Bunsen burner, when i t  melted with effervescence,  
and crude {4 J-cf-bea^ylpropionitrila d i s t i l l e d  over, as a. 
co lo u r le ss ,  oily-, liq u id  is#) # gffce product was added 
to  as equsl volurae o f water, ana anhydrous potassium csrso -  
n?te added, u n t il  the so lu tion  was saturated. After stan­
ding for two-hours with occasional shaking, the n i t r i l e  
layer was extracted with ether, the combined ethereal ' 
extracts  were dried over sodiuru sulphato and the solvent  
evaporated, To th e  residue was added phosphorus psatoxid©
(3 g . ) t and the n itr id e  was r e d i s t i l l e d .  1’fea product wss 
s co lo u r le ss , o i ly  liq u id , with a c h a r a c t e r i s t i c  odour*
f  ho p roduct ;had--;-b*p:-*I>I2?.rX2S /^X7;,-ma*'; r2 4X2,1*5091 I
,01| ® ' 
cfp"-: *21v9S - :|li©mciSBaeoiis;v - l9I|/^ ;:,/^ ie ia  20 g«d(62 ) •-.; -A
p o r t io n  was- :re c liB tille t  ,^ sliosed - j,u-s -
4^^*5^x2r#92Q,'-{|]ioiM?g©ii@ou.ar ©ad X#5092^ th e  ;
fe*p* ■ ;bsiitgO 122«12#°/1? t s s i . {f ti® rsom©texh.pepfcet. m s ed)v2
p i o s l t r X i e e
P l°  * vrs^ :
X u - ?  A s p e c i m e n  o f  %m n i t r i d e  (3 g . J  o f  * 2 1 . 9 6 '
%os her led  under r e f lu x  in  &n o i l  bath maifttfrlacd s t  16o~ 
170° fo r  th ree  hou rs . ifce product s l i g h t l y  yellow
- - . ,' - #n| o _ pcO - -
i n  c o l o u r ,  s a l  s h o w e d  o f ;  * 2 1 . 9 6  e n d  a ; p  *  X * 5 0 9 1 >
. * . . . . ._ ■ , ...........................  -  - -„ . . . . . . .  . . .  - .  - U .  ■ , .  . . . .  .:, :■ . ;■ .... - X f  ■■■■. ■: . .  . ,  . - -  .-
b e f o r e  f e n d  a f t e r  r e c l i s t i l i a i i o a ,  D . p .  1 2 ? - 1 2 6 ° / 1 7  m : i .
•t> f-i {* I* oNt® szy 1 or o ioni t r i l e .
KicrriwnjriM^wn'AwiNi «iwi*inmwn ' niiim  *hMi»P>nin»»M inffi i' „.ii ■Wi.riiii>in-iiif;iiVrl-^iVi-r-ii-mwrH-^iiwrnfirnr^.1~.i>f.'.i''i?riCT.TW. ' ' "■ ^  .
 ^ ■ - fi( i )  (fl^ct-^enzylprc^pioaitrile-.'-of.-cf A *21.9^  Cl'S*) ^®as:-M ■ ■ ■
m ixed d itlr  reon'centrated-- sulphuric old;;{2 cc..J ,uwhm dat-e- 
a itr l l s u d i  ssolvsd-iln-.-Xha.. -acid:\d».ith ^ slight:-^volation--\of.2/^v
feasts ssd; darkening-ls co lou r Af tar-.>stsMing-; .-overnight,
thsupro'd.uct; twas.vpouredi in to  Xoo- 'water 2 -:Soluti-o!r::was .;. 
neutral ia.ad- with -sodium-' bicarbonate ^solution,--end':'extracted 
three Xlmes^wihh...ether* cad vt heapt.hr ee-.Xi&ashsith ch loro ­
form. o ;produoX;c.ould he .Xaolatedion'cvaporat.ion. of the---
dried; -extracts;. in:;citfce.r:'Wse,v.8fld. none o f  .the.-.-.original,/!; U 
a it  rilo: could* b$t.recovered. was:, assumeX-thai, -sulpha-
nation ..of.cthe ,benaeae,nucleus;.had*occurred,, end th e .exp eri­
ments .ware:discontinued.
.(if)-c(-B©jazylpropioaitrile;of cf  ^ 421 °
_*a.9gmixe&-7 w Ifch;-cpaceatrsted fei&rootiloric a o it  . ( 5 
allowed; to-stam&vet,-Toom;^t^p^rat.ur.e;: -for- one .w@ek-.i4th,.y.* 
©.eessioftslmBfeskiBg* I he.--prpdact/iBes.- extracted:,thru#;:v 
t i m e s i M  eyaporetiea.-of.the combined-dried;; - 
etherea l ex tracts  ;■.{ sodiam. sulphat ® v - -  
(4}•rf-b0A35y'lpropionifcrii®;; {0,*-9:v g*)oof:v€Cj^  4=21 * 9 0 ° and, of.., ^
.-my ■ '
i I i i ) p  n ^ s p e c i m e n - , - . n i t r l le .  (!--,&•}was-heated.;; undor 
rofiiiX::.f©r^tlire0 ,.|ioars:.W'ith - 2 0 ,1  • hydrochloric.-;.- ee.iC^lO; e@«), 
but.£again,,, o n ly  the.; s ta r t in g  material.,-- could^-be-v.racoTpr.e4. .
-■unc.haiigpd;t.{0.;*^ 5-. g*}Vmi - - ft/:;-mg mm, mmm-
Ol ® ' ft '
( tv)' ( ft* • ■ o (4*) ^ tibBenzy Ipropioni fcr i 1© - of:, .c£ '■ 421 • 96 ■ •„■  m •( 3 ■ g *),, .- 
was .heated-: :ttiider,.;reflux.n'for. f  oar hours/, with.;equeoiur.--.pqt as* 
altis3i;Jsy.droxid©/s©lutio3a:--:{SO....co>:,©f..:-6 £ | p r o d u e t  was ■ 
extract  ^  three ...times-:,with ...ether. to  remove ■ unchanged., n i ^ - /
t .r ile; and .Impuritiess; ..acidified,,t© ocmgo. red with d ilu te  
hydrochloric.;,-acid, ana again- extra© ted vihre© b ises-w ith
:ether•>' ih© .combined etLoxeat ex tra c ts■. were.v.'dried .of©r; so**;
4iumms.ulph®te»■vpfl.d the- solvent evaporated.*••:, fhe....residue.
' ■ - • 0 /** g .)  s. d is t i l le d *  ,b«p.*... 1.6S-168 /22, jba* s , t M . the 41 s -
-■ ' ' *v»0 ' © ' ' » ' 0:0®
til la te -sh o w e d  t f r . 49-»64 fhomogeneous; - 1 ,1 } • . p a d . - . « 1 « 5 1 4  
iQn t i t r a t io n ,  0.2>8© g. ©f the acid required 15„?0 mis. ■ 
1121 ;J| IIsOH. -'■^ X0!i1202 :re^ulr0S =■&!»• - . m r ^  y
Benavlai®tJ3yl!salonjgsono8!Side*IM m. -I ?:o->
{1) ■ i|J-*Besajlmetlijloy8aog0#ti^^aci£4 .•■'to *3;-g* l^wss- its-*
solye&fln the;-mini^uai:V^ua2i t ity > o ft .6 feh3F lli lcb h d l ■ (99#)l: 
eadi.hydrogen.;,p®roxtd®v:-{5-i-od.*- of;;;1 0 l¥0 l s , lc w a s  ©dde&^&ropd-* ■■.- 
by.-,drop, i t®iprodtteiSir.^es----alI©wedct;'Ofstsad'-.iifl.^the^refri^e-*■-. 
ratoi^for-tiiree-r-dsys* r itsd lig b t^ex aess 'io f^d ilu te  p6tsssium->- 
psraangsnste  ^ .so lution-in  d i lu te  .su lp h u ric  s a id  was. then  ■ 
&MMt f  a X16* g & .^by "is ulpliur :5 d f ox 1 &s, vt m -td #c ©lor 1 i  @ v;-:tlie - ex~: - 
a@$s:;:peMaj3gssatt:*:'-? ,^fa0 a produet' :’mmM "ex trac ted  - l im e s"
tiit& vet& erfdths-com bined .et'ber ee 1 £*xtr£e 18 ; d r ie d  oVer"so~'S; 
dium 5 u lphaterrand  i't&e ^solvent ^reaiof ©4 i a  'Weeto. 1  fee T t s i -  
&ue ■ (Q*2%:&* ^ s o l i d i f i e d ,  -'at te£dstaading 'f in  >*&t r i g a r a -  - 
t o r  40T6.rni$feifc*- a,p,:J88~89^1' a axxsd.. m elting  ^ o i n t ;wiili& ■ 
{ j l - b s a s j l 1aatl1yleya.fi0 eoetio . eQid- w®s ;9a-92°*
(U) ir#4 -."-rtf) -Boasylm® thyleya noses t i c  "aeld^ ■ {d':. 3 € * ) s" ;vdls~ 5 
sp ired .:1 a :ool.d- vconoeafcra-ted^sulphuric ac id  {2 c c . ) , and 
a f t e r  s tand ing  a t  room tem perstare  fo r  twenty m inutes, th e -  
product was poured in to  ice  Kg* te r*  rhs product l a s  allowed 
to  stand fo r  t t r e e  days l a  the  r e f r i g e r a to r ,  *fcen p la te -  
l ik e  c r y s ta l s  (0 .26 g .)  of sup* 82~9o° tsere ob ta ined , a 
mixed m elting poin t m-ith C J)-henzylnethylcysnoecetic  a d d  
« s s  83 - 92° .  : ;
C i l l )  C±J -£ enzy1&&thy1 c y a aca c e t i  e ac id  (0 , 3  g .) feas
fees ted  on the steam bath Bitii concen tra ted  su lphuric  ac id  
{2*? co,} fo r  ten  lo u r s ,  fhe  product was poured In to  ic e
-10 2-.
watery{-200lec;} * XI a- feolutiontwea extra cbe&,pt hr ee t i m ®  
witha? ether* :afl© productve©ul&:a'dea=isolated::.pav-eritporetion?
* ofbthecdriedcisodium.,:sulphatej4'e.th'eres.lyextra®ts'l^-rA-PW« 
tioniof'Stho solution.t'is6 Sy-.therefore-ydlsfeilIed. ■iayfetcarrent 
of - steam,'d but no'.y©xhrectableMistillate<i;Gald>:h6 %ofe..is£&ed*d-~
Itdwas^assiimsdythat saIphohetloa,;of.:;therb-0 Bsea®' sucle.uscr.yl-
had?■ probefo-lyy-oceurred^daringy they fexp.eri&eati* end the experi­
ment we s' abandoned* . • .
( 1  r) a y a?a { 4 } - B m z y lt  € t hy le  ye no®c ®% i  c a o i  § a { la g> H  ^  © s 5  ad ded 
tOa coneentr &te&ahydroohlor1 ©y.-scld■,?;{ 5 &o crx 1 ,: a M .->toy 
t  ar ©,■ we sa edd feda. et facrs.(10 a c0:.} « y. ■ f  hta so 1 a-t.i 0 a was -sheke.ay a t 
roomatemperature, endsaltoist&atoy staM a-overi.that ©eek-eadv;* 
Xhe'?-prddact^«esi-pouj?ed''.ln.to:awater,. m l..  fchoy-siker; t&s?alisw@i 
todofsporate, A- yo llbw ;o llf (0 1 ?  g*) tesiob isineJt, which 
so i i& lf  ieda e f to r  .stand lug -.■ ilia the ^ .refrigerator fora Ilirtf^icaa^ 
toura;am*p*: 6 9 - 9 1 °,' end:? mixed;; iceltifcgy point wxfcte ttl^ henzyl-  
methylcyenoacetie-.acid'wesa90-92°* ? ;? ': a .. a,
Btbylinethylr** lf>r-<rono*Hlde; - ' '
( i)  {Jjrlthylm ethylcyenoecdtic ©cid (0 .S5  S«) was .
mixed withy :©©&*» or brisk £d; by drocblor i  c sc  id? i%; © 0  ..}:-,3 . end; the  
mixture allowed? to-y stand a t . room temperatur©a oyer th e  week- 
wad • X bo ? p-ro&uc ta w e. a - a How ed? to-? «.v a pore to to dry n@ss.ain 
v*cuo over ..caustic*.s©&8.,?ywh'eay-e.white'-?solid was is o la te d !
WWiimMWftwi-'ffiW'ittrrw
(c ,9  gi).i y.i5he,.pro act did,.not meifc.ybelcw,: <rho°, *lowed an. * 
scidareactioiiytowards - indicators-:'end sodium? h i carbonate so- ? 
■lution ,:2 end.y they pressaoe.■ ofy ixsl.ogenyby^aa-sodium fusion  *Xf '
103'
Til© divalent wifell B BaDH was found
to  1# ISO* iha^produo^'-ijss^pro'ba&lyf :tte;::li^irQaliloriSe/-of 
ethyl&eth^lsc&tssild@v.m:.-Cm. heating-vio * Jot*^ .i.-lei. m .mXero^suo- 
lims,tio&.-appsrstusHie-product-;; m s  ^ foun&ut©: :tsufelisa- r t h s  
par11 a I ly  V-:'<1 ~mimiIs r -■ fealiavlour-. -.was/robgortad-: wl t ; hyd.r©- . 
chIorida":Of etliylm^thylaG€tamtd#,v proper$& Ifrosf ethyl&$thyl* 
ee ia .oonoantratad hydrochloric.acid*..':.
(ID -1 , k .{■|V^thylaathyloyanoaoetio/-aoid.41 .eS*“}^  wa&--lieatad : 
o i  the steam'hat i£;"w I t i i  donoontrated^^uip^urlc^ acid-.. ($: :&*■} - 
fork 14. ’houra* £ The^Todaot^as,.poured*'Into^.ioa-^ater. I20 - 
od.*), aal exfefaotod i-t.lireeAtlM.^>.:with---':efcixorw*^ h^e {ooBbined 
eth$reaI extracts wore dried over sodium sulphate, end the 
solvent eveporstsdp*; m-brown. o i l  ■ (0 .2 -g .}  i r r d s o l s t e d ,^
*2 c® -
which •  i*4240f'ForU the orig in e I sthjlmeth^loyeao-
. or©
a ce tic  s c ld -n ^  *^1*423?*’-* !*&<*' re:»aiii&wX)af th&- sold  -.employedij
had protoshly undorgoja^^decarsoxylatiQxi^diir'id^ %M- Scours® g- 
of ths experiment. - ' 1 r- *
from asters  of ■ (&}~&i.hylm®%bjl~
a c e t ic  ./ o l d *
U ) To (*) -eth/lfcthylaiefcfcylf'Cet&te (1 g») %as added
ammonia so lu t ion .  (5 o s . , ,  d 0 . 8 8 ) ,  ©fid .the mixture was - 
811ohel to  s tead  a t  room temperature fo r  t«o weeks, with 
©cessions! .sh&king. .a f te r  t h i s  per iod ,  the upper lep e r  of 
e s t e r  had f a i l e d  to d isappear,  end, o n ,e x t r a c t io n  with e th e r  
and evaporation of the. d r ied  (sodium sulphate) e th e re a l  .-. 
ex tra cts , .unchanged• (£)~eth^.lethyljisih^l&©et&t@'' (,0*?6 g .)
- i o 4 -
of ■ mi - * I • 3 9 6 4 was-:'.obtained• •< ■: - -. > i  ^ , , . ,  ,o ■;■;• o-
j y .  -=, -,. . . . . ■ -  • ■-■■■ ,,; ■ ■ ■ . .  -■•.:■„■ •- - - - -  f - . -  ;  _ -  ■-■ ■■- ■■• - •■•-'■
I k M - B h o w ®  ^ % g f V i k e n % ^ m B B y :v & p % B % B u i - - \ x s i B g , ^ Q a ^
0 @ a t t a % € d .■ s q m  o  us.,. § m m n i  a > s o l y, % I  o  a  *? b  md T a  a & i  mg: © m  u g h „ , 
e thyi^ alcohol.vto:.make,the .mlxlur# homogeneous#: A fter ,th res  
days at.;,room.,temperature9 v''©x|jraoti©a.,with;.,©tii-«r y ielded  
umcfeeBsM,ethyl@thyXseihylac@tfiie (0*65 &•) y o f .. 
g^TT-jX..J596^,.p,^-iK---*.c-^ . u^ vr..
fbe , first;-: experiment,, wss.-^ tii@- ester,;,-,;.
|X rg*5-:, being ke@te&_ oau the,steam ;..bath.:witfa-siafaomls-solu-:y 
d o*88),^fpr . eiglit:: hours.^^iixtreotioa^witli.
ether yielded u&ekenged .etkylethylm ethylaettate {0.75 g.)  -
.s: u ; paO;;.;■■■ \-:y ; ; ' ;; i ; -
of TC'" * 1.59G5.
-. i  .3-# . • ■- ■ • ■ - : • .  ' , ; .
( I t) ' The ethyl ester  (1 3*5 was heated on the steam 
bath for eight hours with a lcoh o lic  Hutton'
(ICTce., d 0 .88 and 10 eo. ethyl a lcoh o l} , fhe product: 
was extracted three t in es  with ether," and' the e th erea l'ex ­
tra c ts  wpshsd twice with, water to remove any a lcohol.  
Evaporation of the combined dried {sodium sulphate) ethereal
extracts gave umefcsnged ethylethylra-cthy lace tat© K j . )
* ■ ■ o* ® ■
o f n f  * 1.3364. -
(v) '{*)-„xthy l e t  kylmefcfc  ^le e s  fcste was prepared from
f + } - e t ^ l ’u.tr placet ic  &cid through the iat&rmeuir te  t repa­
ration  of th e ’acia  chloride, the preparation being analogous 
to  "that of the €uYa ester# I he prmuact k*4 h.p. 116-118°. 
H eld  #
-105*
'  ¥0  {1' g .)  /was’ 'added •
amsiomis so lu tion  (5 co. 1 d c#F*} ,  end th'5 H xture was"" ; 
a l l  owe d‘ t  o" ""s t  ami a t room tcHp©rnt«*r@v fo r  urv days', r% fees' 
th e  ©st^r la ^ e r  i s s  f  a iJ  to have disappeared* Xhe pro­
duct--'was ex tra c ted  th re e  tim es mlilT chloroform,- and the - 
combined chloroform e x t r a c ts  were d r ied ' over' sod inis' s u l -  * 
phete# ^y fpora tion  of the so lven t gave (* )-e tty lm e th y laca -  
tan id iH © .6 1  g; 11 -v  lUcry s  t a l l i s e t  id a :r from" l i g r o ln - c h lo r o - ' 
form 'gave needle-llK©' c ry s ta ls ' '  {0*?5 S*) o f m*p. Ic8-109°» 
i l b h e ,vishd;:'when-'&ixedrwith t £)'*ethyImot#**lacefesMfis:‘p re ­
pared;: from, ethylmet h y la c e t ic a e o ld ; {Eshlhaum} ;#, ,  + , 4:  ^ ; Y . ,,,,.
{&} - Y e t h y  I f c v ^ r o ^ e p H f y l r * !  o r g t e . -
>if<~irnrimiiwwin • .toiiipu n nhiiumimni^ —n  r .yni.-«rimHii»iM»«ttW iN»»iU'Ww«r'. «rnw i .   Hi,     'fTiV ''■■ff1'
|)iSethyl©t!iyim8lbnste!"'(i©Mb6'umj 'Y e s ^ r td is ti l le e ^  
b .p .  l ? 5 - m ° ,  n l 9 - '1 .4 1 3 3 .  ' '
5• i r r - - f  g v ai me t hy 1 et hylm’a idn! t e H  60" g •};. & 1 s so 1V $ d 1 n © tftp 1 
alcohol (5j co*} was added's^soldtioa of potassium hydroxide 
(21 g .)  in ethyl alcohol i{I5C o o . ) » slowly and with"c^rst* nt 
stirr ing*  Aft er Yielding" for three hours at. roon tempera­
ture, Hho alcohol res d is t i l le d '  o f f  under reduced pressure# 
The-product was "taken up In water {150 ce*} and'extracted  
three^timrs"with."ether to remove unchanged’ a s t ir  ind'oV r 
imparities* flisr aqueous -'layer ’mac a c id if ied  to  congo red 
with hydrochlofitYsoidp and the • s o lu t io n ' was - extracted"1 
four Himesr'with e th e r .'  f he combined ethereal '"extracts’ """
were "d ried  over 'J&o d i  umfHuipha t  e , : and" the " so lv e n t’'evaporated#
T&d^produot*««s- a ' coloaf l e s s , " o i ly  l i  a  t .1  g .)  * ' on'
* lp .G «
t i t r a t io n ,  g. Te^aired;.H5 *6 0 c.jalfi?^ .
%®1Q^4 rfq.ui.resj 15*68,misp;pfTk@p ester^oculd not, be^dis-p,, 
t i l l e d  pande.jciredueed ? pressure, - without, decomposition* * ,p| g 
»2?V* I *#210. - - f t  eld 84 i * ffee ith io u re sc ,sa lt; ,o f
the ^product pf ssuprepsr©d^iii,Jhe^asutl-wfy , gfrosr* ^aaid
(0*5jg.) - smd ■•s*h^naylthipureathydroehloride.;.c.{^*  ^ -•}
Althoaghtaefdie-li|;e|erystai3H'9*9uI^) (of vsiserp 
131*5^132*5° *er$t©btftin6df tfc* cry8t$ls.,„deco&pos©d p a rt ia lly  
p iiereery ste li iea t lea  from aqueoa* fcieojicX, * nd: no specimen. 
eoui;|-be optf iftfed, .which was pur© enough for analysis* ;
fh#  attempted r e s o lu t io n  of (* )-ke tfy lhydro  *enotr:y Ix-^lon^te. 
(I) - To a so lu t io n  ©f - (*) -methylhydroseiie thy lisa locate'-
(4 g .)  in  acetous? (4 j  cc .)  w&s added quinine (3.9 g .)  and 
the whole warmed u n t i l  so lu t io n  was complete, A f te r  standing 
overnight, a crop o f  c r y s t a l s  {7.48 g.)  of m.p* 127-132°, 
of no well-def ined  c r y s t a l l i n e  fo r a ,  was outalneu. file 
c r y s t a l s  were not e a s i ly  recrysta ll iaed  from acetone, "lea* 
hoi or rcmeouin alcohol* hoc exposition  of a po r t ion  {4 g.) 
of the s a l t  with d i l u t e  hydrochloric  ac id ,  in  the usual 
way, yie lded  a methylhydrcpcn^thyIxrInnate which was devoid 
of  op tica l a c t iv ity  in  ether©?1 s o lu t io n  {£,8.4; l t 2) and 
in the homogeneous s ta te ,  {jl,o*3) *
( i i j  The brucine sa l t  of the (*}-ac id  was prepared in © 
sim ilar ’manner, ’-fro* the acid (4 n.Yaiid anhydrous-brucine 
(10,8  g . } ,  - dissolved in  b g b % o m  (60 c c . ) .  B ted ln -iik e  ■ •• 
c r y s t a l s , (lO-.O g*) of sup* - 122-125° were.-obtained...'■ two re -
ga r*x&*edl4« l i  fc*
cryst-sIs i 6 ;2-; g»} ■ ■ o f . m*p *i 12$~ 12?°'*: ■ DeccaposI i  i cn: of^tills  
sa 11;; fe 1 till, fill  at lif drocfcloric^;€'cid*Gs|;Hn;ylel&ed:'-sn,-sclfli ;: 
rtieh-'ieas i ovoid .of ^ opt t e s la s  otiTifej-lfi-tli© homogeneous: ' 
s ta te  ( i s€u5)i;fendHn-other^sI?L:solution (£,©«£; JL,2)*;-. .
( i l l )  r'~ The/ elite honidlno se lt^ o f  t i c  {*}~.scid ?;?e prepared 
tii "a • s i l l ier -F a n n er  from ths *{£}«*a@ld:;{8*1 £ .)  end c in -  
chonldins■. {iG ,5' #•} ; dissolved In 'acetoaft^ehiorofora•;(5G @0* 
A crop.: of IhT^e  prism* shaped cry s ta ls  CIA g») ■ of m.p*■ ISO*■•. 
161° (ciscomp*) *as- ofotsined* I ceomposi t io n : o f "a. port ion 
o f ;. t h i s ' s a l t  "with d i la te  hydrochloric so ld , in- the usasl 
manner, fie ld ed  a nQthylfcyorcgenetfcylmsIon*is, devoid of  
o p tics !  a c t iv ity  i s  ethsrtt 1 eo la tion  (?i$7 *5 l 1 $ 2} end in  . 
the homogeneous s ta te  (l,G*h) • \ _.. —
( i v )  The strychnin© sa lt  of the re id voa prepared from 
the ( f)*ec id  (4 .1  £ .)  end -strychnine.{8*5 S») dissolved in
squefcus alcohol (110 c c • of 70,-}* ih& so lu t io n ’v&s_con­
centrated at room temperature, by pass Ire a current o f  s i r  
thro igh the liquid* After several days a crop o f  long, 
rod*sh^pad cry sta ls  (2*5 £«) was obtained, of a .p .  2o9-211° 
leoom peslticn o f  th is  s a l t  f l t h  ammonia solution* .again 
yielded e me11 y 1 hydrorc n & 11 y Inr: 1enste nevoid,of c* txec 1 ac­
t i v i t y  in  the homogeneous s ta te  Jl,*G-.hJ and in  ethereal
The O p tica l St® hi l i t  y of ggthylmefehylaeetlQ • f e i   ^\ ...
( i )  A' specimen-, of. 2(-J~QttwXni9t!i¥l&o%ttQ)y;4el& (io  oc.}-.
wss M i s t i l l e d  M-;-fiamC@r .of it.im.sa -.at .o rd inary  ip ressure  .M 
a adv i f  c ro ta  to  ry  /power ,a ad. -re f  r  s e t !  ye M n 4 @ .x Me t  erjaine d . 
a f t e r d s u c o e s s ly e M is t i l l a t io n s .  . , • : _ - ■- , *
raiar . . - . . . - ...........................
y - ; ■ ••' >*
& a A r:
. :>>
(11) •' A specimen of {~}~ethylmei!iylsc©tio acid (5  g»)
■rj-.O n * - ’ ' ' ~ - ~ r ' - ' -o f c£v -4 .14  (jL»Q.2$} bcat*l ureter rex'lux for thro©
hours in en o i l  th at 180°. The acid obtained'was "
s lig h t ly  >cllow: in  colour, ana snowed 4S ^4.12 arid .:.
0 o
'n^ • The acid ?es r e d i s t i l l e d ,  b«p. 174- 1?60 , ' .■ a - • - ' f,
and e . c o lo u r le s s ^ d is t i l la te -r e s  ob.teined_of cgu_ -4 ,1 2 |c^
O g*0
end: nS :■- 1 *4029* i ;;flxo-;.-purity.. o f/ t.he- eei&..; was  ^checfoecL. fey .'As
t itra tio n * -;  Cx*2334-.: cf. •..the^acid .* required 22*89 mls.v-M
0..*l:S-'|lepII.;r. 0@loulfited/'22.89,mla*.: '
" t i i ik  / i#;:- s^ecimen-ofo{r)^®^yl^,thylaoetio- paid of_.
- 4 . 1 2 ,?.;; (l>CU-25)vjW6B, heated^.on-.a.: steam-.bath'..toM0:o ,,;:a.nd 
maintained etxihis-, temperature.-.;; for tan l o u r s a f t « m  a.•• so­
lu t io n  of potassium hydroxide. .{8 g . in  190 ec . water) had " 
been added* The product was a c id if ie d  to coago,re<i with, 
d ilu te  hydrochloric acid , .and the acid extracted with ether
D is t i l la t io n fe * p * n*‘-/ ^ “(1,0-253
■- 1 . 174-176° 1*4030 -4 .12°
1?4-1?6° , J .4 0 3 1 - 4 . 14°
( ., ,, 3. 174-17&0 . . .  1*4030 -4 .15°
4« 174- 176° 1.4031 —4«1-T
The .producthwds^rddlstlllftd, h£hd---.i&e -produst1 (4v2 %l) :^U"
nr "s >.*, ^
©howec u  -4*12 {I,©v2 5 }4a6 M:>s5?^;-* 1^4030i
** 1 . . .  O’
( i  ?.5 v.-.- *;,,To 1, C- 1 *» ® t hy lm© tfcyle c ® t i  e a e l d - ■ f 2  '- g * }■ < ©f  eo(|u; ^ 4*12° 
.{IiQ>--2 5 );. t^^ss;vaddedX;l?.*8 ':cc. o*8 & - oXatioa-of-sodium: - *  
ethdx 14.0- tB':^thyli:elsoli0Xi{5*I?.££b y - t l t r s t i0 a iBitii.!£ HOI) , 
hoing’ :two^equivalent*. *r* scx;uti©r» was m aintaineda.t—"g.
3 t ° for t@n€,houi?0 'X^ . ffc© pr©dueh;%*s di 1 st  ©d: w ith-'laterg 
eiia'.extrfcotOdftkroa t id es  >ith5.et.ii-er- to- -.remove -;ili@ ;yg r# st« r . 
p sr ieo f  rt he^ai cqhol •-and ;:otliei ir  ju r it ie?sv'---:-ThS';;s:que6uis4;i»^r 
ivea, :n0 .id if ie  I to mongo, .reel, witii'-Milut#'^h^.droeiilorio^soid,- 
asdi.f ~ l t  oxhiecMd*, thr.#© jhionsa ^ i t l t . #th#r*; h© 
ethereal .extracts ,wcre. dried  o t w . godiam salphat.ef'■ .inch-. 
the solvent evajorated* Tha--:-----pro;ductv._,wssaTecUstilleds-dMd ■ 
the d i s t i l l a t e  showed 4fr*” -4 .1 2 ’": {1,0*25) and >. -
... i .  i  ' . . .  r,-- ■>... r  j j  .. . . .  t  v  ... /  - -, . .- >., > ■■■■■- -.. - ..............................
•  j * » -0 - ■ „  • • .  ~ . •■ ’  c r '  ' . -  . - .  ■ . . . ! " :  .. .- . \  T -- ;  ----- ■-■ i - -  ,- ■ -  -  '■  •"  .-. . . .  : .  . - . .  ' *
tlp  ^ ■»* -1*4029* a.'
DibruoiTieetfeylmotteylisaloBste*
. 1r-»rt»"rii«'»|i 'iiI'ii<i'ww*w»»rfir_i.'i!itniirriirni1iiiirT>r7l>iiirtill'llHirtniffiiiin ir-i-i'iTiirnri-riTiinmirtri-m^   n i n'i in »»iii 11 n ii nmi lin' i'ii -"n i^  T'l ' '
a_c The. ethylmethylmaXonlaraeld; i s s  prepared-- from d ie tty l-“ 
sislonetea.as^descrihed:->-:©Erli#r*a Two ra c ry s ta l l le a t io n s  - 
froffi^ether^pstroleuiaaeth'fer.rfesv.Ci-:Bix-miH- k t  m:.pT, 116-118°
{da comp, j in. tfecs form- ©f£ large jscsdlfe-shaped--: cryste Is  -
Thteparltymof;. the-vacid;-, w&s-icheck©& hyd titra tios:;  • t ©;* 2 2 5 9  f g* 
of-thee.scldorequired-51*00 mis..v©fi.<r. 1^1 a l u .  -^Calculated 
3 0 . 9 4 a s l s . \  ' the,-:.brucine' used-mas-.. dried- at 105— for aixU: -s
hoars*g,i o f  — ,uV0 ^' 11^*24  . CgO  ^ '-th&
©thylmft&yIraion ic  acidpj io.e, g*Ipdissolved  
.^§ue©us^©©«t©aev'.Jl^:x,cc# o f  5 0 /*) .&®aacaaa©d,,anhydrous.^-fe?u-
olE#i^aBi. the-,whole, f  erme&i i ia t i l- so lu t io n  ■»»s_ comp I f  t e » _ 
M ter; standing r,ropm t€uiiperstMr@;,f©r;:tbro;8 f ;tl8,,si®ss
ed, 0fystslB_;;fasv (42pgf ) « ]
£ f t e r ,.d r y i n g .  f o r .  s i x -  h o u r s .  l a ,.vacuo,, o v e r  g l i o s p b o r y s  p e a t -
cxide, the cry sta ls  h0 d:.;m*p . I  !>1 -155°:, (d sc orap*) * s nd . , ,
-51*8°'p(£'i5##I;s 1*2) i n  chloroform solution* . th e  .
c r y s t a l s  .were;r e e r | o t a l i i s f a ;  froar & a^c^3/:,so©toa@:i, end the
pretae:t , had- (dpcomp*) fear drying*
' *■>*©• 5 2 *?^;{£,5 r5 i l i^ 2 |^ i% olilorofor!ii so lu t io n , ; 
JfOUB-d? ■; i \7f- a P»::;| » XhP * 00 .P*72*0
? ^2%2^12%-: r e q u i re s  - ? 0 ,  y - '  64*£f :; : ^ '  12* 6*7; y . .11*^  .6*0J§.:, f ^
Dec*>rboy>iatton of I ; ih r0oIaeot1?y 1 not1'-* 1?& 1 o««t ©/
( 1 } h i  hr ue i  lie e t 1 & & t bylaalensta ($o c«} mas heated f t
160-100° In 0  f la sh  f i t t e d  with aa #ir  condenser* The s a l t  
&elted with evolufcicn of car ton  dioxide* which %us c o l l a t e
l a  two'hours* Xhe y i oaact 'was & p t lc f  brown,' g lassy solid* 
This *&s dissolveu in  d i l a t e  hydrochloric  ac id ,  fad the 
s o lu t io n  mas ex t rac ted  f o u r ' t i n e s  with e th e r .  'The cashiBed 
eth er’e x t r a c t s  more washod twice with d i l u t e  hydrochloric 
acid and once with «&ter,“ end were then  d r ied  o?er soaiua  
su lpha te ,  h tap o ra t ien  o f  the ether gave' a l iq u id  residue
' -  *<* :: > 0  ’ :  --*- ^  • -• ^  Q  ,----—  - - -  -  - '  . . .  * ^  :■
(4*? £.} 0 f 'C “X*5 -0.70°: ( i t  0*5) ' snd « l*ho2 3 * ~ Then ., - ^
liquid"mas r e d i s t i l l e d ,  b*p. 1 7 3 - 1 7 3 ° ,  end the d i s t i l l a t e
showed cfe  ^ .74 _■ {1 ,o *5) . e^ad 1.4029.* e-.-Tfce -purity*“*' i#
of/.the cthylmetiiy 1© ©a tier  ec i d • /checked^; byv,titratioa*Ui
0 * 2 4 5 3 i of  ith©; a o id . required /"24«G5 / mis . :;©f. 0*1 H » acil* 
Calculated *24*05 '‘& ls*■/■ ' iiydroehldric vaoid:solution - -
was 5-neutralised  ‘'with^ammonia / solution#: andiths - bulky ./:$£.©© i*» 
f  i t a t e  ohtsined-mas ^-filtered -off * -;>^fter:-?:prolocg©d •.-.drying,: 
f irst 'v ia  ■: vecuovower-vphQ-spborua. -;p©at oxide f in a l ly -  ia-,^
a«n a iteSa> *»#eusSRi*rimtet»$$80» ^
an ■:wlr.tbvea^©t:-105°v'';>'':;pale-:;.hrowa - so l id '  {42 g*)x:w8s-:;ob»^r;/.i----. 
tained. ** *»o*almea&£ th is  ( 3 :;i 2*-3 i r r  i© c ry s ta l l i s e d  from 
tc,uoous ' a lcoh o l, iwh®.a /pa 1® /.yellow #.?n©@&le-lik@:'-orys t a l s  ■ 
C2*4!g*)/iwere=: obtained# ?.-of-.:nup */ l$4-l?0?/'( d e e o •) • a fter  / -a/ 
dfyia^ in.vamio -over^p&osphorus/pentoxld©«' 1he-meltings v: 
p d 1 r t  did no t  / c h $ngev -sf ter^f ar ih erd ry  i e g . * A -mixed,-melting 
point with & specinon of brucine {g .B .E .I ,  previously d r ied  
a t  1 0 5 ° *,&& 162*169°* ; th e  a lk a lo id  recovered fro>n the 
experiment shored clcJ"  -0*70 { £ , l* c^; 1,2) la  0 h hydro© lo
r l c  ©old* A speeimea of "brucine i j.b*H*} a f t e r  drying at
■ - ~ ■ " - ~ ip>s^ jO r- 1 rt " ■'
1 0 5  showed rf *0*72 (©,1*37; 1*2) in  %km srne solvent*
•. - .-. . ’ . .  - - ■ $ J  .-■ ' ■ . •- z . • •• .• x  /  - - • ■ ‘ -  - -. • . . .  ... -
t h e  £*brer.G^b^na-eyl e s t e r  ©f fcfto i s o la t e d  © th y lr .e t f / le ee t ie  
ac id  was prepared in  the usual way, f ro n  the  ac id  {g.5 c* )  
an i  £~ ro-aophenftcyl brorJji© (1 .4  g . ) . li ie product s o l i d i ­
f ied  "a f te r  s tanding in  the r e f r i g e r a t o r  overn igh t ,  e n d  se ­
parated  from seoas e thy l  a lcohol  &s ^ h i t e ,  ue#dle—l i k e  .•■. 
c r y s t a l s  {C-.9 g. )» n«p* 54-55°* alone,  a r i d  when mixed, with  
au th en t ic  p-croto^kenacylethyImethylae estate, prepared from 
©thylasthylaccfeic' ac id  (Kalilbsurs) •
(SI) * TtB decarboxylation was repeated with a further 1
BB&§l®"£o t :.'dibruciheethylaeihylmslonate {50 S*) • fhe s a l t
was t h i s rtis® -kep t^a t" fh s-t tm p era ti ir#  of i t s  molting po in t
{151-153°) t b j  h c* i l r g  i m  - s a l t  i n  ih© vapour ©f ©yelohexsnes©
{ b l f i d i 5 6 0} | / i t # 0 lf"bcirg-J ieated  tinder r e f l u x . -  f h ^ - s s l t
I lo f i l /  m slle4 - with--effervescence, which m m  complete a fte r
sik-'hoard. a he"'decarboxylation products wer©• 'isolated and
i f e n t i f i # ! - 8 S 5i s :'t!se"first:;:expoirim€iit. fhe i s o l a t e s veth y l-
&©ihylsceile ac id  - this '- t im e•= showed 4 ^  -0.96"' (1*0.5) end
ii|^':'®:';i i4 0 2 6 s'%fter^r@di$iill©ti©n, teuf* ■1?3~175°« ■
\ i i i ) :r'%l h e ;:second' experiment was reposted, and- the iso la ted
- - 0
elhifimithyla'cetid^acid'this time showed'ctfV - i . i o 0 {1,0*5)
 ^^  >o ■' «=»
sM i#402Sy"sft'br r e d i s t i l i a t io a ,  b.p* 76-7?®/15 sm*
fh© Preparation of' Mmioesters of l ih y  lme b hylmslonl e
ia r ‘.,»iwWT'irwj>*w’W< TyreriWHS»idraa&?aM^ i*vi»«*ij(^ ^
( i )  xethylethylmalcnie acid {1 g .)  and •{-}-menthol (1 .1  g . ) ,
both, previously dried la  vseu© over phosphorus pentoxlde, 
were dissolved in  dry carbon tetrachloride (10 ec .)  * A 
fa* drops .of concentrated sulphuric acid  were added, and 
the mixture was heated;under reflux  on the steam bath for  
two hours. , ?fc®...carbon tetrach loride was d i s t i l l e d  o f f ,  
and the residue was fractionated , ©thylmtthyieeeiie acid  
(t ,92 g .)  and ( - } -menthol (1 .0  g .)  being recovered.
{ I D-  Meth.yl@thyliS8lo.aie. acid (1 g .)  and ( - ) -menthol (1 .1  
g . ) , both previously dried, were dissolved in-dry carbon 
tetrach loride {10 ec .)  *. vfhe mixture was heated on the steam 
hath to 60°, and a atr©*n of dry hydrogen chloride was
*113*
psss#dtthrough-the mixture.^ during i oaiyhoar *-ll. Again* t^h@l.de ? 
ester^was^aoteformedyingappreeiahle $u&atit>» aaobsagsd-s-a 
mehthol (0*9 :g»l - be lag:, recovered*., . ... - :
( i i i )  experiments twere undertakes, -MbiKs iw lean to  : r ■;■
satingtthecmoac>-s.i.lver-salt of:*@thyM$thylmslonie eci&OHot* 
with^thetcar&iaylbehloride* tlJ.:-'silr«r i s s l t I  was^obtained by 
thei&ddition^cfithelg&lculated-c-daaatity' of: s i lv e r  ^ nitrate.! * 
solalios,v:t o :the.:.aoidSNsM :sBbsec|u@nt.::eg!ieeatratio.n-rlaiVBeu2» 
owing t  to ;.'t.he ih ig h eso lu b ility to f  ithe -sa i t  * ■. ^Before-:- th ese£ ; 
experiments ewer e' eoaQlttdedpbSbmoreeconvenieatuasthodtfdr ■ 
the fpreps rat ioa  o f  -mono- e s t or s eof v.e thy is© t hylms loni c i a© i  d , - 
whi.chm.does.-r-not iiavolveethe epreperatlon lof Ithe esrb in y l t ■ 
ch loride, -vwssif ©.undptBadlf art her e work.-.along ithes# l in e s  -■ ■ 
was :.8bsadoa©d#l:ty "lit meegiges:- m lt-
C iv lt l  • ^ Attempts iwer© :.made‘ to- preparexth© .^mono-ester' o f  
ethyisiothylsielohiojacid with (fl-m dthyii s o butylQerblnal s t  
(BOH) f mby the fo l lo w in g  s e r ie s  o£':rese t lca s i-* :- rdttb-■:~
Me COOH . Me. - OOBr . COOB
t i l  1 ;rl met * \e.t t*—  ^l;:U; H * ^
- Et • 1 £t-^ Br . i t  ^  Br
- ? S - .  v ^  -V: t ' "  - i- \
'V •*...<■ -.;.v -• • ... -., ■•:.;•• ~  - :•' . -~ ; i  u? - •---' - ; >• _ . - -  -  ‘ ...-' . .y  *  -_ • •-•.- „ ';V  ' ,>' . '
.. i® coon . ,,. _  coca. , , ^ coca , ■
E t<  ^ B r : ; ;r  ^ l^MgBr .. - . ^  COCHt _ -  - - „
Tne •'{|)--@th)? 1 seth y lecetle  a^eid'-'Was' :redi s t i l l e d  * b*p* "So-Sl0/  
20  lmm* 9 ■ the•hrosnine ;was:;r@distill©d^ b.p* : ";r@d
phosphorus was dried in ^aeuo orer -ooncentrsted sulphtirio •"' 
aeldv ' to  a mixtiir© 'o f - e tB y im o t l iy la e o t x o -^ s id  '£Xo.2 g.J
M  *1 c_phorus -{1*0 '£*} Was Wlowl^ - dded "bromine vf21 g . )
from - ¥ ' tap-"fuhaeX, &uf i  ng-" © s®: hour* l :fh e . - mi xt nr* was 2t hen 
heated, u n t i l c o l o u r  of'-the -broaine had-disappeared,'. 
i M X k a  d i s t i l l e d  "under reduced:. pressure p. ^ tha- f fe o t lb  is7of  
bipt. 80*100^/15 Wl& :gl}'l;Wihg%61Iectfcd* .fli© " d is t i l la te  
was a;';W@nse 5red;-liquidv-whioli'. f  um#d-Wiroaglf- on Wjdhtaet 
w ith W!i¥ -a ir f he-WiqM d- «s* ^dlssdlwed. - la  ^ pyridine (B g i ) ,
and- (4 )-mbthyli^btttyIdi'fbiabl\ (6*5 €*) *81 ^  added^during ..- 
Q*5'h®^fs* " Tfco produe£ : wa.s * he's Ied oh the. atoa>* -be th or 
e rf  urthhr'-- hour, The"-producf was ^takea ':up-*ia. ether-#- aai ' --- 
cashed*’f  i v e 'times w ith^dilu tersuIp;harlh?aaid,;;sohce^with :- 
water, 'ones w ith -’sodihm'"blearhonata: -soltitiOh,'-iaad^o&h W nor®-' 
with rater* Xh* ethereal-'Solution was dried over- sodium '. • 
sulphate, t & l  tho solvent' "evaporated. - f i t s  r e s i d u e  - W a s  d i s ­
t i l  led-under a pressure o f *  18 oa*, • the -boiling 'point r is in g  
g r a d u a l l y  f r o \ i  73-;liO°*': *The a i s t l i l s t e  .was r e d i s t i l l e d  at 
21-22 mm* -with-a^frectloaating column* -the'•boiling point - ’ - 
r i s i n g  grt-dually f r o j x  6 2 * 5 - 1 1 3 ° *  , V h t  C ia t i l la te  * f s  r e d i s ­
t i l l e d  -at 'ordinary pressure, sod the ei*,fcill@t¥?dlttd©d in ­
t o 7 two fraction s <:6 f :fe*p. -1,83-195° "*aa If5-2u5°* r The-'two ' 
f r a c t i o n s  w e r e  t h e n  r e d i s t i l l e d  s e p & r « t < » l y  u n d © r  ' r e d u c e * *  
pressure phUtT'ss 'sgain the-rb oillng  poiai^rose"bt©sdlly^-'d . 
f r c z  ?5**111°/18 mm*, the -experiments $ere discontinued*  ^
tir) • Attempts Were w d a ' tO ;  prepare' the*&i-(-)*msnthyX  
ester--of W ttylaethplmeloaih acid by - the y isoh er-jp e ier  pro­
ce ss ,  using"excess {-l-menthoi, and then-hydrolysing^the
- I lg -
product with the ce lcu is ied  eyuanlity. of a lk a l i ,  to produo®. 
the heIf a ster . f m ix t* ^ .o f  sthyliuthyln&lonic roid  
( 2 5  j . )  and { - ) -n e n tto l  { . .  g . ) * b o t h  previously d r i e d  la  
V8 ouo ever phosphorus * d® at oxide., was ted ,-, or* • the •_ at ©am.-,-
festh to 8 C°, end a stream of anhydrous Jbyuro^en chloricio,,..
... ■ •• -' - ' •-.... ;• •
was passed in. c u r i n g . ten.,hpurs, the r roudst tm-s tafeou up '. 
in  ether, end washed with sodiam fciGnrbonst© so lu tion , un­
t i l  efferve&oocoe fcsd ceased. {a c id if ica t io n  of vu. so-v 
dlam bicarbonate so lu tion , end extraction e ith  ether, gave 
one braced c t byIno t L ^  leu* ion i c ©old (10.2 g .)  ) .  ..The ethereal 
extracts $oro washed with water, dried ovor"sodium sul ^ t e ,  
and/the solvent evaporated* fhe residue was d i s t i l l e d  unaer 
o *pressure of 21 mm., u n til  tho b oiling  polar, had reached 
1 3 0 ° .  The residue, & brown, viscous l iq u id , ?;r.s d x^ lilled  
u n d e r  a  p r e s s u r e  o f  0 . 3  r c i « ,  U p .  1 6 0 - 1 7 0  .  . T h ©  d i s t i l l a t e  
we 3  not hydrolysed by a lcoh o lic  potash (gepoaification
Value), e n d  wrs thus~&ot t h e  d e s i r e d  e a t e r .  T h e  d i s t i l l a t e
/•**- - - . . . 1 4 *, - -
{ 2 1  3 .) was a pale'yellow  o i l ,  eg * 1.463d. I he more
v o la t i le  fraction  wes r e d is t i l le d  at ordinary pressure 2 -
through a short column, and's o *>*. rirted' into  two f  root ions,
of b.p. 214-223°, menthol (14.2  g .)  and o f 'b.p, aoove 25a0 . 1
the  h i g h e r  b o i l i n g  f r a c t i o n  u a s  r e d i s t i l l e d  u n d e r  " r e d u c t d  .
pressure,- b.p. 1 3 2 - 1 5 © ° / 2 2  r a n .  ( 2 - f  g .) a n d  a * p  »  1.4^57
Cn r e d i s t i l l s  l io n , b.p* 1 3 2 -141° / 2 2  m« {2 3 . 1  g .)  sf~-*»1.4457.u
f seponif ic&tlcn value gave *<,.-. 513 ( i f  no no basic) or
6 3 5  ( i f  ’d ibrsic) •' T h e  product 'v therefore p r o b e bly
h a lf kc.2  aai.aaE.da nan yr?ga-iU-o . ■ i ,,;
* 1 1 ^
:{-V??ia®athyl«fcb3r2jaetfeyl©cet&te,';tsontaiBing^8 n.? impurity;) * : •
flie Isoillngtpoint!of ;, th is  master f?o&uthe::Ait8r&h£tre.-;-is;
t il ls  '-ss ier : was-submitltd to,: li|in©iysiSr!to.. ^fiatlier en ’ 
ppticslly^achiye^ethylm ethylecetiaiseid/- eotali' h t - i s o la te d . '
Pliisrmigi3t,;rli8¥iij;i>8#ii;'f0rmfd^4ariiig tlia resqtioa;.:>-^/v.e:4 a:-,4 
- l i e -  r K, * - t l e , 4 :  • • •4.H "•
0 .^ ■ \  { - )0 1flEpr0 ■
. : - . i t  - - ccoh A>. .  *„ 4 . cgug^ i i • ._.
The e s te r  (20 S .) was liesteS' under reflux  m i t t  % t[ sulphuric 
acid for three hours* during’which tliao considerable ciscos?** 
p osit ion  occurred. The ^roauct was d ila ted  with fen equal 
volume of uster end extracted three times with, ether, The 
combined ethereal extracts were washed three times with 
d ilu te  sodium bicarbonate so lu t io n , ffes combined sodiir* 
bicartoneto extracts  were washed throe times with etawr to  
remove im purities, a c id if ied  to congo red with d ila te  hydro­
chloric  scid  * andfagaia^extrectedi threp itimesywithiether; 
fhe^e.omblned ethereal- extracts were.:,dried^ over:, sodiums su l­
phate, ana the tclveat^eveporeted*:? fh®-.residue*; .{6*5. g.}
: •-. « ^ - , 0  ■ ■.■■■; . . . '  p ,  g j O  ■••'
show ed!?^ -0 .09  i&nd ^ I ? . 399-* O n ^ red is tll--
l e t i e n ,  t.p.^:8Qr81?/20-rm«».?fche^aistillete {5*1-E*}rm^--'’
- ' * • Q ■ ■ ■ ' '
showed injp » 1.402ii-:-em tsso&eroid of o p t ie sr -e c t iy i ty
inithe^homogeneous; stste^{j.iO*S) *r . * \_ : -
{i f I)  phis methodgiiiToivfeo the intermediate formation of
the h a lf  acid ch lo r id e -of wt lylmetfeylmslonic acid , The 
h alf acid chloride was prepared in  ethereal s o lu t io n 'by a
~11?«
to'Si«udlcger;'snd Otf (Bar., :X903t 2211}* /
The cthflmethylmloaie^ acid *asl three.-times--' recry&telli&ad' 
from* ©thar^patrdlaumdether ;cm* ± * 116-118° {deoorap •}*" ian&'vf ■ • 
then^ dried-: irr fecuo- ©var-i phosphor as- • peat oxide • for f o u r - -
«W*Wn""w 4KngK.aWiWl ii|7i«miH!i?PCBl
hoursV^The ■■( l^^meaihol- was^similarly' dried ;'•••'••• The-' th ioayl - 
ehlorida*used-'-wea* radifetllled? from--all' g la ss  - apparatus, and 
the ether as* th s- -sedi urn- :• dried • *
f EthyImethyl&sionic so ld  { 5 9 S * ) snd-thionyl^ chlori &©--•■
t 53- g*5"; in-:'« there a X': so lu tion ^  -.fieredheetedd under -ref lax-von 
the.-* s te ta  bath5'. Tors. t«ot-hours the' top-.'of.rl ha" re f  lax -condim* 
feer-?. beiiig:rfitt©d;wlth;:a;;:-soda**Iim@::tuba* gAi the end “ of-.th is  
•period,- the ''vigorous’ 1 evolutioif. o f ;,hydrogen;:: chloride;: bed-_ ©1- 
mbst---ceaae'd'*t>v -menthol (SQt&*}f jas; no#;;added,-vanda.the. 
mixtur©;:«as heated^-under--1 reflux!:.for;.,a further,--two.- hours.*I . 
The-v-sol.treht fcashthend d i s t i l l e d  'of f-^frost t!i€-,ste®m- bat&Vrs-r-
r>ecar^oz  ^1» tlon o f  ( ~ )  *  lenthylhydrc^enetl.yl^^tbyly.^l^nf-tc*
The l i t  aid residue $es decsrnox^l&tod &y heating i t
i a  an. o i l  b a t h  a t  1 ? ( - l £ h °  l o r  t h r e e  h o u r s ,  I h e  r e s u l t i n g  
d a r i e  y e l l o w  o i l  % & s  c l i o t i l l f c a  u n d e r  r e d u c e d  p r e s s u r e ,  t h e  
f r a c t i o n  o f  & * p ,  / 2 3  riiSi.* b e a n g  c o l l e c t e d .  i h i s  use s
r e d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e  t h r o u g h  &  s h o r t  f r e e -  
t i o n a t i a g  c o l u m n ,  t h e  f r e o t i o a  o f  f e . p .  14%*14S°/25 m .  . 
b e i n g  c o l l e c t e d ,  t h e  d i s t i l l a t e  w a s  a  c o l o u r l e s s  l i q u i d ,  
m h i e h  fe s d  c f c^ 23 ,#20 ( 1,0*5).
- ' .'• -'--v - 'd;,-..; ...
- 'I IS * * 1
rhs  y ie ld  mas 3ri  s* (35/5® ‘ • " - ;b'
■fiiir e s t e r  K W  g#}":issarKeate&' -under r e f lu x  sittk a so- 
1 u t io a  of potassium hydroxide (13 s* l a  30 co. ¥.sf sr) fo r  
th ree  "'Hoarsv" s u f f i c i e n t  a lcohol  k m l z &  oeen *ddeu to mafee 
t h e  mixture homogeneous. l ‘be product si.s then d i s t i l l e d  - 
i a :-a cu r ren t  of steam fo r  th ree  boors* fbe  reelcue  l a  ■ 
t h c ' f l a s k  stag ex t ra c ted  thre® times .with e th e r . '  tkn 'e th e rea l  
e x t r a c t s  b c i n z  re jec ted*  XL®>ciucous s o l a t i o a  m s  'a c id i f ie d  
to  congp, red  tli d i l a t e  .bydrocblorle eoid.,^ e no * s in -ex­
t r a c te d  I b r e e  t i~e« : _,i8ith,; p th e r*  xhe/pombinect. ethere&l 
t r a c t s  i ere d r ied  every sodium-;salphat©*-,,©ad fche-;;sply©nt> "''
evsppretcd# tlia product sics d ist il led ,.- .  P.p.,  •17>-;175% f idt
■" ' o.0  
tbe d i s t i l l s f c e  uliomecb eftVsu?I.f* {3L.2) * fhe ^ er d /m s ,  its k#ir
up ia,'ether 'and- th s; ;eth®r®fcl; ^ elu tion  wls:; ex trac ted  
vsitfr 4ilute.. sod 1 um.>hi esrhpnst©_-solution* r lie:: sodium--.~hi car­
bons % 6 : s o l u t  i o n  m  s.  «c i  di f i e  a ’ l a ,  congo r e d  $$ i  th. a i l  at  e h^  -  
drpehlprlc c **id£-;p.n&/tin e e i d  * *■ n ....extractp 4 ;a s - b e f a r ® .  -  
product:.'.showed.'©  ^ - - 0 * 2 0 °  ( 1 , - 2 ) ;  -after: d i s t i l l a t i o n , - - © a d' ' ' ' JLdf - '' **» —■
2^=*^ 1 , 4 0 2 0 pn. t.itPeUoa,' ' i 0 .7735,Jg-.;;o? th -  t e la  r ^ u l r e a
?.*55 jals.*:. £- N©0E^/b--CaicuIated/;.7«^ - ^ s *rdTh©; -^-brpmophear;-:-1d 
a .<3y. l>pster - - -  m s  p r e p a r e d .  , I i i  I 1- ^ , , u s u a X  M y  . f r o m .  . t  h o u s e i d / . M :; 
(0 .6  ,g.) end £-bromopliesacyl bromide (1 .8  g*) .  The product, 
a f t e r  re cry s ta l l isa t io a ,;  :-©e@dl@-lilc©. .crystals (1*0 g .)
f c e d y a . p . . ,  5 ^ 5 5 * %  c l o n e ,  p a d  ; w h e n . . m i x e d  w i t h . s :  s a m p l e  o f  t b s  
£~bromophenaeyl e s t e r  prepared f r o m  authentic ethy-l&ethyl~ 
a c e t i c  a c i d  f R a h l f e a u m ) f b y  t h e  s a m e  m e t h o d . .
Cii. :., Mi# -earlier^ aeym^
Mfn%bmtB* -
h )  l i n i n g ,  «» s l & p l s r  o p t i c a l l y  s e t i m ...ear to JL nol*;:Kv^
Is and b) hydrolysis;* t!is: #.st€r cht*i#ed.on u c tr ^ o v l* -
i  4 1 1 _ c fciox i i n  i i c i S s S O l a M o i i *  M n m i s i s i s e  th © .;, p o s s i b l e
r e  c o ra l  s & t  i o n  c u r l  n r  h y d r o l y s i s .
- To  ( f J ^ e f c h y l s a e f c n y l e c e t j  1 c & L o r i d a  { * • ?  &*}» p r o p s - r a d  ■ 
i n  t h e  u s u & l  w&y f r o a  t h e  ( £ ) - o o i d  ( 5  *;*) e r i d  t h i o n y l  c n l o *  
r i d e " ( 6 * 3  o o . J ,  t e a  g d d e d  p y r i d i n a  { 3  e c * } » f o l l o & t d ' : 'fey 
C4»} « » i o t h y  1 i s o b u t y l c t - r b l n o l  ( 5  g . ) • T h e  m i x t u r e  t o o  h o s t e d  '
o n  t h e  s i e s t a  b a t h  f o r  t m o  h o a r s *  T h e  p r o a  a c t  t s h e a  
u p  i n  e t h e r  { 3 0  e o . )  a n d  w e s n e a  f i v e  t l & * a  % l t h  d i i u W  s a l *  
p h u r i e  s o l d ,  e n d  t h e n  t f t i e e  e i t t i  a i l a t a  a o - U u a  h i e ?  r  b o n e  t o  
s o l u t i o n .  T h e  e t h e r e a l  e o l a t i o n  is is & $  in §» n  © d  o n c e  t i l t h  we t e r  
a n d  t h e n  d i i e d  o v e r  s o i l a n  s u l p h a t e .  T n e  s o l v e n t  vs&s e v e ~ *  
p o r e t e d ,  e n d  t h e  p r o d u c t  a i s t i l l o a  ' u n d e r "  r e d u c e d  p r o o s a r e *  
t h e  &&i n  f r a c t i o n  C5 ^ 4  g . )  h a v i n g  fc*p* l l t - l f o ° / 9 3  i t s ,
’T w o f u r t h e r  r e c t i s t l l i e t i c a s  u n d e r  r e d u c e d  p r e s s u r e , '  y i e l d e d
a"colourless*' pi©as©nfc~smeliing l i q u id , •o f  b*p* B2-83°/2o'.
=0 . , . . . . . . ' ■
nn. ©nd, i«-.;i*4lo2*. 
.Found;- j ,s; ■ s ,-, V s V.70^9j;^‘h-.H,a: a r * 9 .
r e  quires, e , l7l*2;u ;; 1 •} S*3H* '
( i )  {4}-BthylethylmethyXsoetate {2 g«) mbs heated \ m m r  
r e f l u x  with sulphuric acid (1 0 'ee* of %o%) t o r  four hours. 
Considerable ©harries occurred* ©ad. extreaiio ii with
in  the usual wsy, gave etbylm ethylsoetic acid (0*64 g.)*41J§.
( i i )  fh s  aster  (1 g .)  Iras floated under reflux  with a, so­
lu tion  of.j^-tolueaesulphonie s o l i  {4*% g .)  in water (10 oc.) • 
i f  t a r  three hours, the- produet was attracted  la  the usual 
way, and ethylm ethyleeetie sold  obtained (0*?0 g .) ^90$*
( i l l }  (4) -Methylis©butylcsrbiiiaX~{ 4} ^ eibylmethylacetate
(X g .)  was hydrolysed under sim ilar. conditions to  y ie ld  
the (4 )-acid  {0.44 g .)  **80;S•
Civ) fhe (4 )-m ethylisobutylearbiayl ©star of  some, p a r t ia l ly  
o p t i c a l l y  a ctive  e t hylmsthyla.eet i o acid ( / 2 7 ^  43*50°) .was■®*3 J i '
prepared, and submitted to hydrolysis under the seme eon**' 
d lt io a s  as before. Stfeylmetfcyleeetie sold was iso la ted  
In 71 " y ie ld ,  and the i s o la t e d  acid  showed / c U T *-* 43*48°• 
la  the above described experiments* the iso la ted  
ethylm ethylaeetie ac id  was id e n t if ie d  by the re fract ive  in­
dex* t i t r a t io n  with standard a l k a l i ,  sad i t s  characteris­
t i c  odour.
f.he Preparation end Decarboxylation o f Hydrogen-(4 )- le th y 1-  
' Igobutylegrbtnylethylffiethylffialoaate.
fh e  o p t i c a l l y  a c t iv e  m e th y l iso ba ty lee rb iao l  employed
was k indly  supplied by E r .K . l .S t r s a s s u  I t  had been r e ­
solved by the  method o f  lenyon end S t rau ss  (J .C .S .*  1949,
21-53)'.
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^rn^^'^ydrogeadthylaethylrssloayl.vctilortde j a s  'jprsparediS&
- etiiereal--30lutioa# '':e&)-ddsdxlbe.4.}':ee3?lier>J.frpmt«th^lmetb/l^,
.m sionic%&e i d *{18 g«). and thionyl chlorlda .{10 ec#} In so*, 
iium. dti#d i {SCKoe # J. : - f  o d i m  ^.product - « a  ■ added - ^ d .
(>) »sethyllBObmlyl#arbinol {22 €0»^:of7--optic9l:.pari^.yd52«5#) t 
and 5the *mixtiiure;.f63>heatedlf©rrariarthifitwoihours*^ the . 
solvent; w as/th ea ^ d lst il led to ff  ^ -end^th© r e s id u e w a s  (heate&T*)
' lnian^pll5hath;i'sttl7Grl80?.-;:-for. t^iiree:.fhoursife: f/The ^ product 
was d i s t i l l e d  sunder redaeedjs;-pressuref"r-end.:.;the. ;=f r s c t lo n -o f^  i- 
hip..j50^88?/15^®s*Cwsaitskeh up in<ether,rwasbed with d ilu te  
sodium bicarbonate so lu tion  to remove free acid , sad sub* 
mitted to r e d ls t I l la t io n ,  a fter  evaporation of the so lven t.
fhe. fraction  of b .p .  75-76° A 5  xam. (12 g .)  was co lle c ted .
0 0 
the product showed 4*5*25° ( I t 0*5) and n|-* * 1.410J.
fhe es ter  (10 g*). was heated under reflux  for three 
hoars tilth a so lu tion  of/;£*;toiuenesulphosio acid (Jo g.J 
in  water (20 e c .)  * fhe product was extracted thro© times 
with ether, and the combined ethereal extracts  were extrac­
ted thro© times with d ilu te  sodium bicarbonate solution#
•The combined sodium bicarbonate ex tracts  merm washed three 
times w ith .eth er , a c id if ied  to eongo red with d ilu te  hydro­
chloric  acid , and again extracted three times with ether# 
th& combined e th erea l.ex tracts  were dried over sodium 
sulphate, and the solvent evaporated, the iso la  ted e th y l-
*r'0
methylecetic acid (4.1 g .)  showed c£0 fo ,1 3°  (1 ,1 ) ,  and 
a fte r  r e d i s t i l l a t i c n ,  b.p. 70-72°/15 mm., tb® product
showed 40*12° (1,1) •. 0a t l t r s t i o n ,  0*23?7 g . of th®4J
sold  required 23*25 a id . 0*1 JS-UsQE# Calculated 23*30 mis# 
bIP * 1,4030*
The £-hromophenaoyl ester-was prgpared in  the usual 
way from the acid (0#5 g .)  and j>-bromopheaaey1 bromide 
{1 .5  g*)* The product, a fter  recry sts l l ise t io a -fro m  
aqueous ethyl a lcohol, white, n eed le - lik e  crysta ls '(0*?8  g .)  
had sup* 5^-55°♦ alone, and wheat mixed with a sample of , 
the £-bromoph@sacyl a ster , prepared from authentic {4 j-eth y l  
m ethylscetic acid (Hahlbaiia) by the-.same method#*
